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Social dominance is an inherent component of human social organization 
(Hawley, 1999, Ryff & Singer, 2000; Uchino, Cacioppo, & Kiecolt-Glaser, 1996). Some 
behaviors typically associated with gaining dominance (e.g., bullying, aggression), have 
been linked with maladaptive outcomes (Hawley, 2016). However, Resource Control 
Theory (RCT) highlights the adaptive role of the prosocial (e.g., sharing, cooperating) 
and the coercive (e.g., taking, threatening) strategies that youth use to gain resources 
within their peer group (Hawley, 2003a). These behaviors may have important 
implications for individuals’ physiological stress reactivity, particularly during middle 
childhood when youth are undergoing rapid cognitive and social development (Parker et 
al., 2006). The overall goal of the current study was to examine whether patterns of 
prosocial and coercive resource control strategy use were associated with autonomic 
nervous system reactivity in a sample of 9-12 year old children. Specifically, this study 
used person-centered analyses to investigate whether membership in groups based on 
resource control strategy use was associated with measures of autonomic nervous system 
reactivity (i.e., skin conductance [SCL-R], heart rate [HR-R], and systolic and diastolic 
blood pressure [SBP-R, DBP-R, respectively]).  This study also utilized variable-centered 
analyses to investigate whether coercive resource control strategies were associated with 
these measures of autonomic nervous system reactivity, and whether this relationship was 
moderated by prosocial resource control strategies. This study also investigated whether 
these associations were present in the context of social and non-social stressor tasks. 
One hundred children (50% female, Mage = 10.47 years) and one of their parents 
participated in the current study and were recruited from the community in a small 
northeastern city. Participants’ SCL-R, HR-R, SBP-R, and DBP-R were assessed using a 
stress protocol during which they discussed an experience of relational victimization 
(e.g., being left out), played an online ball-tossing game designed to mimic social 
exclusion experiences, and completed a mirror-tracing task. Levels of prosocial and 
coercive resource control strategy use were gathered using parent report. 
 Findings suggested that, during the discussion of a relational victimization 
experience, the association between coercive control strategies and HR-R was moderated 
by prosocial control strategies. Specifically, for those low in prosocial control strategies, 
lower coercive control strategies were associated with increased HR-R. In contrast, in the 
context of the online ball-tossing game, the associations between coercive control 
strategies and both SBP-R and DBP-R, respectively, were moderated by prosocial control 
strategies. Specifically, for those low in prosocial control strategies, higher coercive 
control strategies were associated with both increased SBP-R and DBP-R. No other 
outcome measures were associated with main effects of resource control strategies or an 
interaction between coercive and prosocial control strategies. These patterns suggest that 
resource control strategy use may be differentially related to HR-R and blood pressure 
reactivity. Additionally, this pattern may have resulted from differences in the 
characteristics of the social stressor tasks. Though more research is needed, this study 
provides the first step in investigating the associations between resource control strategies 
and long-term physical health in children. This may have important implications for the 
development of intervention and prevention programs that will help improve the physical 
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Humans are inherently social beings (Ryff & Singer, 2000; Uchino, Cacioppo, & 
Kiecolt-Glaser, 1996) and social dominance is centrally important to human social 
organization (Hawley, 1999). Traditionally, behaviors that are overtly designed to gain 
dominance and social status (e.g., bullying, aggression) have been viewed through a 
negative lens and thought to be related to maladaptive outcomes (Hawley, 2016). 
However, Resource Control Theory (RCT) highlights that the dominance-oriented 
behaviors that individuals use to gain resources in their social groups, in both coercive 
(e.g., taking, threatening) and prosocial (e.g., sharing, cooperating) forms, have an 
adaptive role (Hawley, 2003a). These behaviors may have important implications for 
individuals’ health, well-being, and physiological stress reactivity. This may be 
particularly true during middle childhood when youth are experiencing rapid cognitive 
and social development and changes to their social groups (Parker et al., 2006). However, 
research on the associations between resource control behaviors and physiological 
outcomes is currently very sparse.  
Thus, the overall goal of the current study was to determine whether the use of 
prosocial and coercive resource control strategies was associated with physiological 
stress function in a sample of 9- to 12-year-old children. Specifically, this study used 
person-centered analyses to investigate whether membership in groups based on resource 
control strategy use was associated with measures of autonomic nervous system 
reactivity (i.e., skin conductance, heart rate, blood pressure).  Further, this study utilized 




were associated with these measures of autonomic nervous system reactivity, and 
whether this relationship was moderated by prosocial resource control strategies.  
Social Dominance and Resource Control Theory 
Social dominance is a key aspect of human society (Hawley, 1999). Group 
dynamics theory specifies that an inherent contradiction exists in group life; specifically, 
whereas social groups allow access to resources that are not available to individual 
members, they also create competition for these resources (Hawley, 2003a). A dominant 
position in one’s group may represent prestige, general effectiveness, and an ability to 
access the material and social resources necessary for survival and development (e.g., 
money, desired items, attention, information; Findley & Ojanen, 2013; Hawley, 1999; 
Hawley, Johnson, Mize, & McNamara, 2007). Thus, one way to gauge social dominance 
is through an individual’s ability to control resources (Hawley, 2002). Specifically, 
powerful and socially-central roles are likely to be occupied by those that demonstrate 
superior resource attainment (Stump, Ratliff, Wu, & Hawley, 2009).   
Researchers have sought to understand the behaviors that humans use to balance 
resource acquisition with the maintenance of interpersonal relationships. Traditional 
viewpoints have emphasized the form of behaviors used to gain dominance in social 
groups. For instance, researchers of both animal and human societies have viewed 
aggressive behavior as the primary means for gaining social dominance and resources 
(Hawley, 2016). Conversely, prosocial behaviors have typically not been viewed as 
socially competitive (Hawley, 2002).  However, evolutionary-based theories of social 
dominance, such as Resource Control Theory (RCT), challenge this view. Specifically, 




function of social behaviors and views social dominance in terms of competitive ability 
and resource control (Hawley, 1999, 2015, 2016; Hawley, Johnson, et al., 2007). RCT 
challenges the classic conception that aggressive and prosocial behaviors reflect opposite 
ends of a single behavioral dimension (Hawley, 2003a) and highlights how both 
aggressive and prosocial behaviors are important tools in the quest for dominance and 
resources in social groups. The use of these behaviors may provide individual and 
evolutionary advantages (Hawley, 2003a), and when utilized effectively, can result in 
increased personal goal attainment, material gain, and status enhancement (Hawley, 
2014b).  
In the RCT framework, resource control behaviors include both coercive and 
prosocial actions. Coercive behaviors include taking, monopolizing, threatening, and 
deception, as well as instrumental aggression (Hawley, 2002; Hawley, Shorey, & 
Alderman, 2009). According to RCT, these behaviors may be adaptive (Hawley, 2003a) 
as they are effective strategies for resource acquisition (Hawley, Johnson, et al., 2007; 
Hawley, Little, & Card, 2007). In fact, ethologists and anthropologists have typically 
espoused the role of coercive and aggressive behavior in attaining higher status and 
gaining access to important resources in the social group (Hawley, 2014b). However, in 
addition to these traditionally aggressive behaviors, prosocial behaviors are another 
fundamental aspect of resource control. These actions (e.g., helping, sharing, cooperating; 
Hawley, 1999, 2014b) promote resource attainment through the establishment and 
maintenance of good social relationships, which then offer indirect access to current and 
future resources (Hawley, 1999). Thus, whereas coercive and prosocial control behaviors 




to resources. In fact, a key tenet of RCT is that the most effective approach includes the 
use of both coercive and prosocial control strategies (Hawley, 2003a; Hawley, Johnson, 
et al., 2007). 
In addition to the emphasis on behavioral function over form, another important 
distinction made by RCT is that aggressive and prosocial behaviors in the name of 
resource control differ from traditional conceptualizations of these behaviors. For 
instance, coercive control behaviors are aggressive actions that are used instrumentally 
and adaptively to gain access to resources (Hawley, 2003a; Hawley, Johnson, et al., 2007; 
Hawley, Little, et al., 2007). Thus, although aggressive behavior has been conceptualized 
as maladaptive and a risk factor for future dysfunction (Ellis et al., 2012; Hawley, 1999, 
2003a, 2011, 2014b; Hawley, Little, et al., 2007; Lansford, Malone, Dodge, Pettit, & 
Bates, 2010), RCT goes beyond this traditional viewpoint and highlights that aggression 
can be beneficial if it is effectively used to control resources (Hawley, 2014b).  
Similarly, prosocial resource control is not equivalent to typical helpful and 
cooperative behaviors among peers, as it is defined by a self-serving attempt to gain 
access to resources (Findley & Ojanen, 2013). Traditionally, prosocial behaviors have 
been seen as altruistically-motivated voluntary actions intended to benefit another 
(Eisenberg, Fabes, & Spinrad, 2006; Hawley, 1999, 2014b); these behaviors are typically 
not thought to increase social dominance or resources (Hawley, 2014b). However, 
prosocial behaviors may be used effectively in achieving personal goals and social 
dominance, while simultaneously working for the benefit of others (Hawley, 2014b). 
Prosocial resource control strategies ultimately succeed in promoting social status 




relationships (Hawley, Little, et al., 2007). Thus, although similar on the surface, the 
function of coercive and prosocial resource control behaviors distinguishes them from the 
aggressive and prosocial behaviors highlighted in the traditional developmental 
framework.  
Though both coercive and prosocial control strategies can be used to gain access 
to resources, there is variation in the behaviors that individuals choose to use (Hawley, 
1999). According to Hawley (1999), individuals can be categorized into five subgroups 
based on their resource control strategies: prosocial controllers (employ prosocial but not 
coercive strategies), coercive controllers (employ coercive but not prosocial strategies), 
bistrategic controllers (employ high levels of both), typical controllers (use average levels 
of both), and non-controllers (use neither and are not resource-directed; Hawley, 2003a; 
Hawley, Little, et al., 2007). Membership in these different subgroups has been 
associated with varying levels of success in terms of resource control and social status. 
Prosocial controllers tend to be above average in resource control, socially 
dominant, highly socially skilled, cooperative, and agreeable, as well as enjoy high 
sociometric popularity (Cillessen & Rose, 2005; Hawley, 2016; Hawley, Little, et al., 
2007; Hawley et al., 2009). Coercive controllers are also good competitors for resources 
and are highly visible to peers; however, they often repel other children (Hawley, 1999). 
Coercive controllers tend to be described as socially unskilled, repellant, abrasive, and 
aggressive, despite also being above average on resource control (Hawley, 2003a; 
Hawley et al., 2009). They disregard the formation of positive relationships with peers in 




specific behaviors utilized by prosocial and coercive controllers differ, they share a high 
level of use of resource control strategies.  
Although both prosocial and coercive controllers tend to be effective at gaining 
access to resources, the group that occupies the very top of the social hierarchy is 
bistrategic controllers. Bistrategic controllers’ high levels of resource control are 
manifested in a wide-ranging repertoire of social behaviors (Hawley, 2016). These 
children employ high levels of both prosocial and coercive resource control behaviors, 
are the most successful at resource control, and have the highest social dominance status 
of all the groups (Hawley et al., 2009; Stump et al., 2009). This is consistent with the 
RCT framework’s implication that employment of both prosocial and coercive strategies 
should be the most effective (Hawley, 2003a; Hawley, Johnson, et al., 2007). In fact, in 
one classic dominance study, the highest levels of resource acquisition were observed 
among youth who attempted to gain their desired resources through not only coercion, 
such as pushing or demanding, but also by making offers and issuing invitations (La 
Freniere & Charlesworth, 1987).  
Research suggests that bistrategic controllers are highly socially skilled (e.g., 
agreeable, conscientious) and able to utilize their social group when necessary to achieve 
their goals (Hawley, 2003a, 2016; Hawley et al., 2009). However, they are also very 
willing to use aggressive behaviors that could alienate the social group to get ahead 
(Hawley, Little, et al., 2007; Hawley et al., 2009). Despite the association these 
aggressive tendencies typically have with peer rejection and incompetence, bistrategic 
controllers are socially attractive to peers (Hawley, 2003a, 2003b). Unlike coercive 




goals while also garnering positive peer regard (Hawley, 2003a, 2003b; Hawley, Little, et 
al., 2007). These children’s use of prosocial behavior and highly developed social skills 
may protect them from the negative effects typically associated with aggressive behavior 
(e.g., peer victimization; Bierman, Smoot, & Aumiller, 1993; Hawley, 2003a). The 
combination of prosocial and coercive strategies allows bistrategic controllers to be 
successful competitors who are adept at getting the resources they desire, while also 
avoiding peer alienation. This makes them a useful ally within the group and leads to 
positions of social dominance and high popularity (Hawley, Little, et al., 2007).  
In contrast, non-controllers exhibit little interest in resource-directed behaviors 
(Hawley, 2003a) and lack the ability or desire to pursue material or social resources 
(Hawley et al., 2002). They are low in resource control, aggression, and social skills 
(Hawley, 2003a) and often face peer rejection and victimization (Hawley et al., 2009). 
Finally, children that are average on measures of resource control are considered typical 
controllers, and constitute a good comparison group (Hawley et al., 2009). 
Taken together, this research suggests that certain resource control behaviors are 
more successful for gaining resources than others (Hawley, 2003a). First, prosocial 
behaviors (e.g., reciprocation, friendly requests) have been show to result in increased 
access to resources as compared with coercive behaviors (e.g., threatening, demanding;  
La Freniere & Charlesworth, 1987). However, to differing degrees, both strategies are 
effective for gaining resources (Coie, Dodge, Terry, & Wright, 1991; Hawley, 2014a), 
and coercive strategies are more useful than no strategy at all (Hawley et al., 2002). 




and coercive resource control behaviors are used in combination, as this profile has been 
associated with the highest levels of resource control (Stump et al., 2009).   
Overview of the Human Physiological Stress Response Systems  
Researchers have examined the associations between different resource control 
behaviors and adjustment (e.g., morality, aggression, social skills, emotional wellbeing, 
friendship quality, dominance) in preschool- to college-aged youth (Hawley, 2003b; 
Hawley, Little, et al., 2007; Hawley et al., 2002, 2009; Pellegrini & Bartini, 2001; Roseth 
et al., 2011; Strayer & Strayer, 1976). However, to my knowledge, no work to date has 
examined the differences in physiological stress activity that may be associated with the 
use of these different strategies in childhood. As physiological stress responses have been 
tied to important outcomes such as long-term physical health (Korte, Koolhaas, 
Wingfield, & McEwen, 2005; Lupien et al., 2006; McEwen 1998; Seeman, McEwen, 
Rowe, & Singer, 2001) and psychological well-being (Chrousos & Gold, 1992), it is 
important to understand how resource control behaviors may be related to these 
physiological responses. Thus, a goal of the current study was to examine whether use of 
prosocial and coercive resource control strategies was associated with autonomic nervous 
system reactivity. In order to understand how these constructs may be associated, it is 
necessary to review the human stress response.  
The human stress response is made up of two different systems. The first is a 
slow-acting mechanism that operates through the hypothalamic-pituitary-adrenal (HPA) 
axis. The HPA axis primes the body for exposure to stress through the release of 
glucocorticoids (e.g., salivary cortisol), which in turn increase available energy and 




also responsible for maintaining the HPA circadian rhythm, blood pressure levels, and 
responsiveness to neurotransmitters (Gunnar & Quevedo, 2007). Although temporarily-
increased cortisol levels are adaptive for coping with stress, chronically high or low 
levels of glucocorticoids have been shown to negatively affect adaptation in human 
health (for a review of the HPA system, see Gunnar & Quevedo, 2007). For instance, 
dysregulated levels of glucocorticoids may lead to outcomes such as anxiety and 
depressive symptoms (Chrousos & Gold, 1992), as well as reduced neural plasticity and 
learning/memory functions (Gunnar & Quevedo, 2007; Heffelfinger & Newcomer, 
2001).  
The second human stress system is the quick-acting autonomic nervous system 
(ANS), which is the focus of the current study. The ANS is the system in the adrenal 
medulla pathway responsible for releasing catecholamines (e.g., epinephrine and 
norepinephrine) into the bloodstream in order to quickly initiate the fight-or-flight 
response (Chrousos & Gold, 1992; Gunnar & Quevedo, 2007; Juster, McEwen, & 
Lupien, 2010; Obradović, 2012; Rudolph, Troop-Gordon, & Granger, 2010). Epinephrine 
and norepinephrine impact multiple organs and play several roles in the fight-or-flight 
response (Tsaptsaris & Breslin, 1989, as cited in Gunnar & Quevedo, 2007), including 
increasing heart rate, differential vasoconstriction and vasodilation, and glycogenolysis in 
the liver, which all provide resources for defensive responses (Gunnar & Quevedo, 
2007). The ANS is made up of two main branches, the sympathetic nervous system 
(SNS; responsible for initiating physiological arousal) and the parasympathetic nervous 
system (PNS; the activation of which is responsible for restoring homeostasis and 




Obradović, 2012; Sijtsema, Shoulberg, & Murray-Close, 2011). Typically, in the face of 
a stressor, the SNS becomes activated while the PNS withdraws (Sijtsema et al., 2011).  
SNS reactivity in the face of a stressor can be examined through measures of 
electrodermal activity, such as skin conductance reactivity (SCL-R; Dawson, Schell, & 
Filion, 2007). Increases in sweat production, which result in an increase in the electrical 
conductance of the outer layer of the skin, reflect SNS activity (see Dawson et al., 2007, 
for a detailed explanation). Skin conductance level (SCL) is measured with electrodes by 
passing an electrical current through the skin to measure the conductivity (Dawson et al., 
2007). 
 Measures of cardiovascular activity such as heart rate and blood pressure are also 
commonly used to examine ANS reactivity (e.g., Kamarck, Manuck, & Jennings, 1990; 
Lepore, Allen, & Evans, 1993; Sijtsema et al., 2011). There are two separate measures of 
blood pressure; systolic blood pressure (SBP) is associated with the contraction of the 
heart and peak arterial pressure, whereas diastolic blood pressure (DBP) is associated 
with relaxation of the heart and the lowest arterial pressure (Uchino et al., 1996). In the 
face of a stressor, ‘fight-or-flight’ responses promote increased heart rate and blood 
pressure (Chrousos & Gold, 1992; Curtis & O’Keefe, Jr., 2002; Gunnar & Quevedo, 
2007; Sijtsema et al., 2011). Unlike SCL, blood pressure and heart rate are influenced by 
both the SNS and the PNS. Further, the SNS has more influence on blood pressure and 
the PNS more greatly impacts heart rate (Berntson, Bechara, Damasio, Tranel & 
Cacioppo, 2007; Brownley, Hurwirz, & Schneiderman, 2000). As such, it is difficult to 
tease apart the exact functional mechanisms underlying systolic and diastolic blood 




Uchino et al., 1996). Nevertheless, these indices represent important measures in 
understanding the human stress response. 
Physiological Stress Function and Resource Control 
Social Dominance. Successful resource control is related to the achievement of 
dominance within the social group (Hawley, 2002; Stump et al., 2009). Thus, research in 
primates and humans on the relation between dominance and physiological stress 
responses may have important implications for understanding the associations proposed 
in the current study. Primate social hierarchies provide a framework for understanding 
how resource control strategies can be associated with maladaptive physiological stress 
reactivity. Dominance rank within primate hierarchies impacts the stressors that 
individuals experience, and thus, their susceptibility to negative physiological outcomes 
(Sapolsky, 2005). In stable dominance hierarchies, subordinate primates may experience 
high levels of physical and psychological harassment and difficulty in gaining resources 
(Sapolsky, 2005). Additionally, research has shown that these subordinate primates 
exhibit higher levels of stress reactivity in the glucocorticoid system, the SNS, and the 
cardiovascular system (Sapolsky, 2005). Subordinate primates are especially likely to 
exhibit an elevated stress response if they experience high levels of physical and 
psychological stressors (e.g., aggressive challenge, unstable social relationships, lack of 
access to resources) and low social support (Abbott et al., 2003). On the other hand, in 
stable hierarchies, dominant primates typically demonstrate lower levels of physiological 
stress reactivity, suggesting that their status may be protective (Sapolsky, 2005). 
However, under some conditions, dominant primates show the highest levels of 




to exhibit especially high physiological stress responses when the group hierarchy is 
unstable and determined through frequent displays of physical dominance; in these 
conditions, dominant primates may frequently experience stressors, such as physical 
challenges by competitors. Taken together, these findings suggest that dominance 
positions that are accompanied by high levels of psychological or physical stressors may 
be particularly likely to promote elevated physiological stress responses in primates. 
Evidence for associations between dominance positions and physiological stress 
responses are also reflected in the literature in humans. In humans, lower levels of 
dominance have been associated with indices of physiological stress reactivity. For 
example, in a study of college students, lower social status, one indicator of dominance, 
was associated with higher SBP after the receipt of feedback regarding their performance 
(Scheepers & Ellemers, 2005). Further, one study found that, during a reward allocation 
task, subordinate individuals showed an elevated cortisol response as compared to 
average status individuals (though there was no difference from the dominant group; 
Massey, Byrd-Craven, Auer, & Swearingen, 2015). These findings are consistent with 
research in the primate literature suggesting that low levels of social dominance are 
related to heightened physiological reactivity. 
However, associations between high dominance and physiological reactivity have 
been mixed. On one hand, in line with expectations from the primate literature that 
dominance is protective, a study of undergraduate males found that higher subjective 
social status was related to decreases in SNS responses (assessed via pre-ejection period) 
when asked to form impressions of equal or lower status individuals (Cloutier, Norman, 




suggests that dominance may be problematic in certain circumstances. For example, 
Scheepers and Ellemers (2005) found that higher social status was associated with higher 
SBP levels in the context of a threat to that status. Further, Massey and colleagues (2015) 
found that, compared to those of average status, dominant individuals showed elevated 
cortisol responses during a reward allocation task, with the greatest response found in 
dominant females.  
As findings are mixed, it is important to investigate factors that might help 
explain when dominance is related to lower versus higher physiological stress reactivity. 
One potentially important factor to consider is the behaviors that individuals choose to 
use to gain dominance or access to resources; for instance, dominant individuals that 
achieve their high status via prosocial control strategies may exhibit different 
physiological stress responses than dominant individuals that achieve their status via 
coercive strategies. Therefore, a goal of the current study was to investigate the 
relationship between distinct resource control strategies and physiological functioning.  
Resource Control Strategies. The relationship between resource control 
strategies and physiological stress reactivity may be explained by three different 
concepts. The first is that the resources attained as a result of resource control behaviors 
may be protective and beneficial (Hawley, 1999, 2016; Hawley et al., 2002). The second 
is that social support, or the lack thereof, may be an important component of the 
association between resource control strategies and ANS reactivity. Finally, approaches 
to resource control that result in conflict and/or negative consequences for the individual, 
including coercive control strategies or the absence of any control strategies (Hawley, 




understanding of this multifaceted relationship requires a closer examination of each of 
these concepts in turn.  
Resource attainment is associated with many immediate benefits for the 
individual (Hawley, 1999, 2016; Hawley et al., 2002), and, oftentimes, higher social 
status (Findley & Ojanen, 2013). Resources that are important to youth include material 
items (e.g., toys; Caplan, Vespo, Pedersen, & Hay, 1991; Eisenberg & Giallanza, 1984; 
Hawley & Little, 1999) as well as social status and attention (Foa & Foa, 1980; Graziano, 
1984; Hawley, 2016). Further, friends are important resources in that they serve as play 
partners as well as buffers against victimization (Hodges, Malone, & Perry, 1997; Parker 
et al., 2006). Effective use of resource control strategies is associated with increased 
access to these desired resources (Hawley, 1999, 2016; La Freniere & Charlesworth, 
1987), and higher levels of perceived popularity and peer liking (Findley & Ojanen, 
2013). Thus, the acquisition of resources important to children may be related to positive 
outcomes for youth. Conversely, the failure to attain resources may be associated with 
poorer outcomes. Though speculative, these processes may have important implications 
for children’s physiological function, such that having access to more resources may 
protect against high physiological stress reactivity.  
Relatedly, social support has been linked with many important physiological 
outcomes in both primates and humans. Specifically, subordinate primates were 
especially likely to exhibit an elevated stress response if they experienced low levels of 
social support (Abbott et al., 2003).  In humans, a meta-analysis revealed a significant 
association between social support and lower cardiovascular reactivity to psychological 




1996). One study demonstrated that participants who had social support during a conflict 
discussion experienced smaller increases in heart rate, SBP, and DBP than those who did 
not (Gerin, Pieper, Levy, & Pickering, 1992). Research has also found that individuals 
with social support during psychological stressor tasks (e.g., speech tasks, mental 
arithmetic, and concept formation) exhibited lower HR-R and blood pressure reactivity 
than those who did not have support (Kamarck et al., 1990; Lepore et al., 1993). Finally, 
participants who performed an arithmetic task in front of a friend exhibited lower SCL-R 
than those who did so in the presence of a stranger (Snydersmith & Cacioppo, 1992). 
Taken together, this research indicates that high social support may protect against 
heightened physiological stress reactivity. As different resource control strategies may be 
differentially associated with social support, this research may have important 
implications for relations between resource control and physiological stress reactivity. 
Finally, some approaches to resource control may be related to a heightened 
likelihood of experiencing adverse social situations (e.g., peer victimization, peer 
rejection; Hawley, 2003a, 2003b, 2011, 2014a, 2014b; Hawley et al., 2009; Stump et al., 
2009). Importantly, research suggests that social stress is related to heightened ANS 
reactivity. When faced with stressful social experiences (Dickerson, Gruenewald, & 
Kemeny, 2004), physiological systems may be activated to help the individual cope. 
Specifically, neuroendocrine, cardiovascular, and immunological systems are stimulated 
when individuals experience threats to elements of the social self (Dickerson et al., 2004). 
Further, these social stressors may occur across multiple contexts, including within 




been linked to greater cardiovascular reactivity to challenge in children (Repetti, Taylor, 
& Seeman, 2002; Taylor, Repetti, & Seeman, 1997).  
Social stressors in the context of peer groups have also been related to 
physiological dysfunction. For example, studies have shown that peer rejection is 
associated with HPA axis activity, including increased cortisol levels (Blackhart, Eckel, 
& Tice, 2007; Gunnar, Sebanc, Tout, Donzella, & van Dulmen, 2003; Peters, Riksen-
Walraven, Cillessen, & de Weerth, 2011; Stroud et al., 2009; Stroud, Salovey, & Epel, 
2002) and flattened diurnal cortisol curves (Peters et al., 2011). Further, rejection 
experiences have been associated with ANS functioning, including increased salivary 
alpha amylase (sAA; a marker of SNS activity) and blood pressure levels (Stroud et al., 
2009).  
Similarly, research suggests that experiences of peer victimization are associated 
with higher levels of cortisol from pretask to posttask (Kliewer, 2006), higher levels of 
cortisol in boys (but lower in girls, perhaps due to differences in social goals; 
Vaillancourt, Duku, Decantanzaro, Macmillan, Muir, & Schmidt, 2008), and increased 
sAA reactivity (in non-aggressive victims; Kliewer, Dibble, Goodman, & Sullivan, 
2012). It is important to note there are mixed findings that suggest chronic victimization 
experiences may be associated with lower levels of basal cortisol and a blunted cortisol 
awakening response (Hansen et al., 2006; Hansen, Hogh, & Persson, 2011; Kliewer, 
2006; Knack, Jensen-Campbell, & Baum, 2011; Vaillancourt et al., 2008; but see Peters 
et al., 2011). However, taken together, the above research suggests that stressful social 




dysregulation. Next, it is important to examine how these associations may apply to 
youth who use different patterns of resource control strategies.  
The three concepts described above (i.e., protective effect of having resources; the 
presence of social support; and the risk of strategies that result in conflict and/or negative 
outcomes) may have important implications for the associations between resource control 
strategies and physiological stress reactivity. It is important to now further examine how 
these concepts may pertain to non-controllers, coercive controllers, prosocial controllers, 
and bistrategic controllers. Notably, typical controllers are expected to exhibit average 
levels of resource attainment, social support, and conflict/negative outcomes; thus, this 
group will not be discussed separately.  
Non-controllers. Non-controller youth lack the ability or desire to acquire 
resources in their social group (Hawley et al., 2002). Thus, they are not in a position to 
gain the benefits and higher social status associated with resource attainment (Findley & 
Ojanen, 2013; Hawley, 1999, 2016; Hawley et al., 2002). This failure to gain resources 
and the associated benefits may lead to heightened ANS reactivity in these children. 
Further, non-controller youth often do not have many peers that they can rely on for 
support. They are reported to be the least preferred peers in the classroom (Hawley, 
2003a), they lack social centrality (Hawley, 1999), and their friendships are rated as low 
in closeness and companionship (Hawley, Little, et al., 2007). As mentioned above, 
subordinate primates often experience worse physiological outcomes when they do not 
have social support (Abbott et al., 2003), which may be analogous to the experiences of 
non-controllers. In addition, research suggests that non-controllers are likely to 




al., 2009), and peer victimization (Hawley et al., 2009; Stump et al., 2009). As 
highlighted above, these stressful social experiences have been repeatedly linked with 
negative physiological outcomes. Taken together, this research suggests that non-
controllers may exhibit elevated physiological stress responses.  
Coercive Controllers. Unlike non-controllers, coercive controllers may be in a 
better position to experience the protective and beneficial effects of resource control 
(Hawley, 1999, 2016; Hawley et al., 2002). Although coercive controllers may face 
negative outcomes in their relationships, the use of coercive behaviors to gain resources 
is often effective (Hawley, Little, et al., 2007). For instance, the use of coercive strategies 
has been shown to result in more time controlling resources than the failure to employ 
any resource control behaviors (Hawley, 2002; La Freniere & Charlesworth, 1987). The 
control of resources is linked not only with access to the desired resource but with higher 
levels of social power and social centrality (Hawley, 2016). Thus, the use of coercive 
strategies may leave coercive controllers better off than those who do not access 
resources at all. As speculated above, these benefits of resource control may provide 
some protection against physiological dysregulation. 
 However, like non-controllers, coercive controllers are likely to experience low 
levels of social support and high levels of conflict and social stress in their relationships. 
They are socially unskilled and typically antagonistic in their attempts to gain resources 
(Ellis et al., 2012). They are often engaged in low-quality, conflictual friendships (Stump 
et al., 2009), and their aggressive behaviors tend to make them repellant to peers 
(Hawley, 1999). They are more concerned with gaining immediate resources than 




Perry, & Perry, 1989; Hawley et al., 2002). Additionally, coercive control is positively 
related to peer disliking and social withdrawal, as well as experiences of peer rejection 
and victimization (Findley & Ojanen, 2013; Hawley, 2014a). As outlined above, these 
stressful experiences, as well as low levels of social support, are associated with 
heightened ANS reactivity. Further, a constant need to use aggression to gain or maintain 
status in social situations has been linked to elevated physiological stress reactivity in 
primates (Sapolsky, 2005). Taken together, this research suggests that coercive 
controllers are at risk for experiencing heightened physiological stress reactivity.  
Prosocial Controllers. In contrast to non-controllers and coercive controllers, 
prosocial controllers have found ways to skillfully implement resource control behaviors. 
These youth are successful in gaining resources, which provides them with the immediate 
benefits of resource control, as well as higher status in their peer groups (Findley & 
Ojanen, 2013; Hawley, 2016). They have demonstrated the ability to adaptively balance 
success individually and in the group (Hawley, 1999). If resource acquisition does in fact 
provide protection against dysregulated physiological stress reactivity, these youth are 
well-positioned to benefit from these advantages.  
Further, prosocial controllers typically employ cooperative methods to gain 
resources, exhibit high levels of social competence, and are thus friendly and desirable 
social partners (Ellis et al., 2012). Indirect strategies that build friendships, such as 
reciprocity and cooperation, are generally looked upon positively in social groups 
(Hawley, Little, et al., 2007). Thus, these youth are also likely to enjoy high social 
support, and the associated benefits. Additionally, their social skills likely protect them 




usually do not face high levels of conflict or social stress (e.g., victimization, rejection) in 
their relationships and demonstrate that power in the peer group does not need to be 
gained aggressively (Ellis et al., 2012). Given their high levels of resource control, and 
their low levels conflict and social stress, prosocial controllers likely occupy a highly 
adaptive social environment as compared to non-controllers and coercive controllers. 
This suggests that they may be at lower risk for heightened ANS reactivity, as compared 
to non-controllers or coercive controllers. 
Bistrategic Controllers. Bistrategic controllers have developed adaptive ways to 
balance cooperation and competition. Much like the coercive controllers, they are 
aggressive and manipulative with peers; yet, they share many of the social skills of 
prosocial controllers (Ellis et al., 2012; Hawley, 2003a, 2003b). Though they receive high 
ratings of conflict in their friendships, they also receive high ratings of both closeness and 
fun (Hawley, Little, et al., 2007). They seem to skillfully balance aggression and 
prosociality to their maximum advantage, and this dual strategy leads to the highest levels 
of resource control. Thus, despite the risks associated with using conflict and aggression 
in the social group, they simultaneously work to maintain positive social relationships, 
ensuring both social acceptance and continued access to resources (Hawley, 1999, 
2003a). As outlined above, this high level of resource control is associated with many 
material and social benefits (Findley & Ojanen, 2013; Hawley, 2016).  
 Further, the high status of bistrategic youth likely protects them from the negative 
effects of their aggressive behaviors. Successful resource control is associated with 
perceived popularity, suggesting that group members grant status to peers who compete 




children who are perceived popular, characterized by high socially centrality and 
emulation by peers (Adler & Adler, 1998; Cillessen & Rose, 2005). Much like bistrategic 
resource control, perceived popularity has been associated with both prosocial and 
aggressive behaviors (Cillessen & Mayeux, 2004; Cillessen & Rose, 2005; Rose, 
Swenson, & Waller, 2004), and the manipulation of peers in ways that lead to high status 
(Cillessen & Rose, 2005; Hawley, 2003a). Importantly, perceived popularity is highest 
when youth use prosocial behaviors to balance their aggression (Puckett, Aikins, & 
Cillessen, 2008). Thus, it follows that bistrategic youth who employ both prosocial and 
coercive resource control strategies enjoy high levels of perceived popularity. 
Indeed, research linking resource control to peer status suggests that bistrategic youth 
receive the highest ratings of perceived popularity (Findley & Ojanen, 2013), and are 
typically seen as influential in their peer groups (Hawley, Little, & Card, 2008; 
Newcomb, Bukowski, & Pattee, 1993). Perceived popularity is associated with 
attractiveness to peers, increased power over peers, and higher social impact (LaFontana 
& Cillessen, 2002; Lease, Kennedy, & Axelrod, 2002; Parkhurst & Hopmeyer, 1998), as 
well as positive indices of adjustment (e.g., decreased depressive affect, increased self-
esteem; Litwack, Aikins, & Cillessen, 2012). Thus, the high social status of bistrategic 
controllers may be protective against the adverse social situations experienced by non-
controllers and coercive controllers.  
Further, though disliked by some (Hawley et al., 2008; Newcomb et al., 1993), 
bistrategic youth also receive high ratings of peer liking and friendship quality (Findley 
& Ojanen, 2013; Hawley, Johnson, et al., 2007; Hawley, Little, et al., 2007). Bistrategic 




rewarding for those who are a part of them (Hawley, Little, et al., 2007). These youth 
may also be well-liked because they are seen as social resources by peers (Hawley, Little, 
et al., 2007) and potentially represent means for others to gain social status. Importantly, 
this sociometric popularity may allow them to act aggressively without the typical 
consequences. For example, research suggests that peers are more tolerant of aggression 
when it is enacted by well-liked, as opposed to disliked, children (Hymel, 1986; Hymel, 
Wagner, & Butler, 1990; Waas & Honer, 1990). This potentially offers bistrategic 
controllers advantages and protection from social stress not enjoyed by coercive 
controllers, who use similar levels of aggression but do not balance it with prosocial 
behaviors. 
 Taken together, this research suggests that bistrategic youth are both highly 
popular and well-liked. They seem likely to experience lower levels of social stress than 
non-controllers and coercive controllers. Bistrategic controllers appear to temper conflict 
and social stress in their peer relationships with their prosocial behavior. Thus, they may 
face fewer impacts from conflict than coercive controllers, who also use aggressive 
behaviors in their relationships. Consequently, bistrategic youth are unlikely to face the 
same levels of negative physiological outcomes as a result of their resource control 
behaviors. In fact, research suggests that a combination of high levels of bistrategic 
resource control behaviors and high effortful control (the ability to inhibit a dominant 
response in favor of a subdominant one; Rothbart, Sheese, & Posner, 2007) is associated 
with better physical health in adolescents, which may in part reflect stress response 




 However, to my knowledge, there has been no research examining the 
psychophysiological correlates of resource control behaviors in humans. Importantly, the 
above research suggests that the control of resources and access to social support may be 
protective, whereas approaches to resource control that result in conflict and/or negative 
consequences (Hawley, 2011) may confer risk of heightened ANS reactivity. However, 
more research is needed to explain the associations between resource control strategies 
and physiological stress reactivity. Thus, the current study sought to explore the relations 
between the use of coercive and/or prosocial resource control behaviors and ANS 
reactivity.  
Developmental Considerations in Resource Control 
 An important aspect of resource control behaviors is that they vary as a function 
of developmental stage. Young children typically have not yet achieved the cognitive and 
developmental maturity necessary to employ prosocial control behaviors (Hawley, 1999). 
Hawley (1999) proposed that in early childhood (ages 2-5), resource control acquisition 
is primarily achieved through coercive strategies. At this age, conflicts in the peer group 
are likely to involve physical disputes over objects (Chung & Asher, 1996). However, by 
late preschool, developmental shifts occur that allow youth to gain access to resources in 
ways other than using coercion. Around ages 5 to 7, children begin to develop and use 
prosocial approaches, with a clear distinction between prosocial and coercive strategies 
appearing by age 8 (Hawley, 1999). At this time, the ability to cooperate with peers 
begins to solidify (Cook & Stingle, 1974), and increasing language skills and self-
regulatory abilities allow children to begin to learn to resolve conflicts more prosocially 




employ both prosocial and coercive resource control behaviors in their peer groups 
(Hawley, 1999).  
Although little research has explored resource control strategies in middle 
childhood (except see Hawley et al., 2002), this developmental period represents an 
important time of transition in the context of these behaviors. Specifically, in addition to 
the emergence of two forms of resource control, peers take on an increasingly important 
role during middle to late childhood (ages 6-12 years; Parker et al., 2006). Further, the 
transition to this stage is marked by intense social change and growth. At this age, it is 
typical for the physical aggression associated with young childhood to lessen in 
frequency (Parker et al., 2006). Children begin to demonstrate an increased ability in 
perspective-taking and an understanding that friendship requires cooperation and 
compromise to achieve mutual satisfaction (Parker et al., 2006). There is a greater ability 
to form friendships and navigate larger peer networks (see Gifford-Smith & Brownell, 
2003 for review). Therefore, this timeframe is associated with an increasingly complex 
social life (Parker et al., 2006).  
 The differentiation of resource control behaviors within a highly important peer 
context has significant implications for the relationship between these behaviors and 
adverse outcomes. Although coercive behaviors may be more acceptable and normative 
prior to age 5, peers may not tolerate their use by middle childhood. Research suggests 
that by later elementary school, children recognize and prefer peers that gain resources 
through supportive and sociable tactics (Hawley, 1999). Further, coercive behaviors 
begin to be associated with peer dislike in later age groups (Coie & Dodge, 1983; Coie, 




childhood, youth who use primarily coercive behaviors may face negative consequences 
from their peers, as well as experience dysregulated physiological stress reactivity. 
However, little work has investigated these proposed associations in this developmental 
period or in later developmental periods (e.g., adolescence, adulthood). 
 Taken together, the research outlined here suggests that middle childhood is an 
important developmental period in which to investigate the outcomes associated with the 
use of coercive and prosocial resource control strategies. Therefore, this study 
investigated the relation between resource control strategies and physiological stress 
reactivity in a sample of 9- to 12-year-old children.  
Stressor Tasks 
 An additional goal of this study was to determine whether resource control 
strategies were related to ANS reactivity to social versus non-social stressor tasks. 
Obradović and colleagues (Obradović, Bush, & Boyce, 2011) demonstrated that the 
relationship between physiological stress reactivity and maladaptive outcomes can vary 
depending on the nature of the stressor. The authors highlighted the need to consider 
reactivity in context, rather than conceptualizing it as a trait characteristic. In fact, several 
studies have shown that children do not exhibit consistent patterns of physiological 
reactivity across different laboratory stress tasks (e.g., Chen, Matthews, Salomon, & 
Ewart, 2002; Dickerson, Mycek, & Zaldivar, 2008; Quigley & Stifter, 2006; Salomon, 
Matthews, & Allen, 2000; Stroud et al., 2009). Further, research with adolescents 
suggests that ecologically-valid social stress tasks (e.g., the Social Competence 
Interview) evoke more blood pressure reactivity than cognitive tasks ( e.g., mental 




previous study suggest that the moderating role of physiological stress reactivity in the 
association between peer stress (i.e., victimization) and depressive symptoms depended 
on the stress task (Holterman, Murray-Close, & Breslend, 2016). Thus, the current study 
investigated the relationship between resource control strategies and physiological stress 
reactivity in the context of two peer social stressor tasks (one standardized to control for 
experiences across participants and one semi-structured interview in which participants 
recounted recent experiences of stress with peers to increase ecological validity) and one 
non-social stressor task.  
 Given the lack of research linking resource control strategies with physiological 
reactivity to stress, this aspect of the current study was exploratory. It is possible, 
however, that non-controllers and coercive controllers will exhibit heightened 
physiological stress reactivity in the context of social stressors only. Non-controllers and 
coercive controllers may be especially reactive to situations of social threat, as this likely 
mirrors their experiences in daily life. Youth who face social adversity (e.g., 
victimization, exclusion) regularly may begin to anticipate peer maltreatment and thus 
demonstrate hypervigilance and consequent heightened physiological stress reactivity to 
social threats (Rudolph, Lansford, & Rodkin, 2016). Prosocial and bistrategic controllers, 
in contrast, are unlikely to experience social threat regularly, and thus may be protected 
against heightened physiological reactivity to social stressors. As several of the 
mechanisms hypothesized to link resource control strategies with physiological stress 
reactivity (e.g., experiences of victimization, rejection) are social in nature, there is less 
reason to expect that resource control will be related to physiological reactivity to non-




stress reactivity may be more likely to emerge in the context of social, as opposed to non-
social, stressors.   
Variable-Centered versus Person-Centered Analyses 
 Psychological research relies heavily on variable-centered methods (e.g., Laursen 
& Hoff, 2006), which focus on how variables relate to each other across individuals 
(Hawley, Johnson, et al., 2007). These methods are helpful in exploring associations 
between variables and in theory development; however, they assume homogeneity in 
populations (Hawley, Johnson, et al., 2007; Laursen & Hoff, 2006). On the other hand, 
person-centered analyses have been gaining prominence. These approaches identify 
groups within populations that share particular characteristics of interest (Laursen & 
Hoff, 2006). These methods help researchers explore group differences in how variables 
relate to each other (Laursen & Hoff, 2006). Each approach can provide important and 
complementary information for researchers (Hawley, Johnson, et al., 2007).  
 Within RCT, researchers have been interested in types of resource control groups, 
derived from the use of prosocial and coercive strategies (Hawley, Johnson, et al., 2007). 
Thus, person-centered analyses play an important role in RCT research, which allows for 
a holistic perspective on how variables are associated within different groups (Bergman 
& Magnusson, 1997). Children have typically been assigned to groups using percentiles. 
Specifically, Hawley (2003a) explains that children who provide responses that are above 
the 66th percentile for both prosocial and coercive resource control strategies are 
designated as bistrategic controllers. Prosocial and coercive controllers are those that 
score above the 66th percentile in one strategy and below the 66th percentile in the other, 




strategies. Finally, those children that do not fall in any of these groups are typical 
controllers who employ average levels of prosocial and coercive strategies in their social 
relationships, and provide a good comparison group (Hawley, 2003a). In order to 
replicate the methods proposed by Hawley (2003a), the current study employed person-
centered analyses (see Methods section for more details).  
 Although much of the research on RCT has used person-centered approaches, 
variable-centered analyses are important techniques for understanding how predictor 
variables explain variance in outcomes. Thus, these methods provide key information 
about how resource control and ANS reactivity variables relate to each other across the 
sample as a whole. Further, it has been suggested that dichotomizing quantitative 
variables at arbitrary cut-offs to create groups leads to a loss of information about 
individual differences, loss of statistical power, spurious findings, and statistical error 
(MacCallum, Zhang, Preacher, & Rucker, 2002). To address these limitations, the current 
study also employed variable-centered analytic techniques (see Methods section). The 
dual approach of person- and variable-centered techniques allowed for a greater 
understanding of how these relationships function at the mean level in the sample as a 
whole, as well as across different resource control groups. Further, the use of 
complementary methods helped address each of their individual limitations. 
Study Goals and Hypotheses 
The overall goal of this study was to examine the relationship between resource 
control strategies and physiological stress reactivity in a sample of 9- to 12-year-old 
children using both person-centered and variable-centered analyses. First, the use of 




groups used by Hawley (2003a). Thus, the first goal of the current study was to 
investigate whether membership in resource control groups was associated with SCL-R, 
HR-R, SBP-R, and DBP-R. I expected that non-controllers would experience the highest 
levels of SCL-R, HR-R, SBP-R, and DBP-R (Hypothesis 1a). Further, I expected that 
coercive controllers would experience higher levels of SCL-R, HR-R, SBP-R, and DBP-
R than typical, prosocial and bistrategic controllers, but not as high as non-controllers 
(Hypothesis 1b). Further, given the benefits of resource control, I expected prosocial 
controllers to exhibit lower levels of SCL-R, HR-R, SBP-R, and DBP-R than non-
controllers, coercive controllers, and typical controllers (Hypothesis 1c). Theory and 
research suggests that prosocial control strategies may buffer the effects of coercive 
control strategies; thus, I anticipated that bistrategic controllers should demonstrate 
equally low levels of SCL-R, HR-R, SBP-R, and DBP-R as prosocial controllers 
(Hypothesis 1d). Finally, I expected typical controllers to exhibit average levels of SCL-
R, HR-R, SBP-R, and DBP-R, and be lower than non-controllers and coercive 
controllers, as well as higher than bistrategic and prosocial controllers (Hypothesis 1e).  
In order to fully understand the proposed associations, variable-centered analyses 
were also conducted. More specifically, the second goal of this study was to investigate 
whether coercive control strategies were associated with SCL-R, HR-R, SBP-R, and 
DBP-R, and whether this relationship was moderated by prosocial control strategies, 
which, as outlined above, may buffer against the negative effects of using coercive 
control strategies. I expected that coercive control strategies would be negatively 
associated with SCL-R, HR-R, SBP-R, and DBP-R. Additionally, I expected that 




Further, I expected that the association between coercive control and physiological stress 
reactivity would be moderated by prosocial control strategies (Hypothesis 2). 
Specifically, for each of these outcomes measures, I anticipated that for individuals 
exhibiting lower levels of prosocial control strategies, coercive control would be 
negatively related to physiological stress reactivity, such that low levels of both types of 
control would be related to particularly high levels of physiological stress reactivity. 
However, for those demonstrating higher prosocial control strategy use, I expected that 
coercive control strategies would not be associated with physiological outcomes. In 
effect, I expected that individuals who exhibited high levels of prosocial control would be 
protected against physiological stress reactivity, regardless of their use of coercive 
control.  
The third goal of this study was to examine these relationships in the context of 
both social and non-social stressor tasks. Though exploratory, in the person-centered 
analyses, I expected that group differences would appear only in the context of the social 
stressors, and not the non-social stressor (Hypothesis 3a). Further, in the variable-
centered analyses, I expected that the hypothesized main effects and interactions between 
coercive control strategies and prosocial control strategies in the prediction of 
physiological stress reactivity would be evident in the context of social stressors, but not 
the context of the non-social stressor (Hypothesis 3b).  
Method 
Participants 
 One hundred children and their parents participated in the current study. 




another research study (N = 58; for this study, children had to be between 9-11 years old, 
as well as have heterosexual married parents to participate), as well as through e-mail and 
online message board announcements (N = 42; children had to be 9-12 years old to 
participate). Child participants were aged 9 to 12 years (Mage = 10.47; SD = 0.92), were 
50% female, and predominantly Caucasian (91%). Parent participants were primarily 
mothers (84%).  
Procedure 
 Upon arrival to the lab, participants were familiarized with the laboratory and 
physiological equipment prior to completing a 1.5-hour interview. Parent and child 
participants read the consent forms and were asked to provide written parental consent 
(and written child assent for children 11 and older). Child height and weight were 
measured in order to control for body mass index (BMI) in analyses. Participants were 
attached to the physiological equipment in order to assess autonomic arousal and were 
provided with a 5-minute accommodation period during which the equipment was tested, 
allowing adjustment to the equipment prior to the first baseline period. Parents were then 
led by a research assistant to a separate room to complete a series of questionnaires, 
including a measure of their child’s use of resource control strategies and additional 
questionnaires not included in the present study. A second research assistant stayed with 
the child who then completed a series of three stressor tasks, counterbalanced in order, to 
assess ANS reactivity. Prior to each stressor task, participants completed a 3-minute 
resting baseline (e.g., sitting quietly). There were 3-minute recovery periods after each 
task, followed by a 3-minute resting baseline before the next task. Upon completion of 




the current study regarding their social experiences and goals, peer relationships, and 
adjustment outcomes. Children received $20 and parents received $50 as compensation 
for their participation. 
Stressor tasks 
 Participants’ physiological reactivity was assessed during three separate stressor 
tasks. Participants completed a semi-structured interview during which they recounted a 
recent stressful experience of relational victimization (e.g., being the target of aggressive 
acts that damage relationships, such as gossip or social exclusion; Crick & Bigbee, 1998; 
Crick, Casas, & Nelson, 2002). This interview was an adapted version of the Social 
Competence Interview (SCI; Ewart & Kolodner, 1991) that was changed to focus 
specifically on stressors related to relational victimization. This stressor was chosen as a 
highly relevant and ecologically-valid method for examining the associations proposed in 
the current study, which center on threats within social contexts. Participants were 
provided with 5 cards describing a particular type of relational victimization (e.g., getting 
left out; someone gossiping about you), and were asked to choose the type of situation 
that caused them the most stress during the last few months. In the first part of the 
interview, they were asked to reconstruct the event using standard imagery techniques 
and to recall their thoughts and feelings during the event. The second part of the 
interview focused on social problem-solving in relation to the event. The entire interview 
lasted approximately 12 minutes. Research suggests that the SCI is associated with 
pronounced blood pressure reactivity when talking about social stressors (Ewart & 




the SCI has been used in several studies to examine the associations between ANS 
reactivity and adjustment in children and adolescents (e.g., Dufton, Dunn, Slosky, & 
Compas, 2011; Ewart, Jorgensen, Suchday, Chen, & Matthews, 2002; Jackson, Treiber, 
Turner, Davis, & Strong, 1999; Matthews, Salomon, Brady, & Allen, 2003). Further, 
previous research has demonstrated its effectiveness in eliciting stress responses in 
children (Murray-Close & Crick, 2007).  
For the next stressor task, participants were asked to play Cyberball, an online 
ball-tossing game lasting approximately 4 minutes (Williams, Cheung, & Choi, 2000). 
Cyberball was designed to mimic social exclusion experiences; in the variant of the game 
used in the present study, the other three players stopped tossing the ball to the participant 
after a few exchanges, while they continued to toss it among themselves. Following this 
session of the game, the participants were told that the game was broken and that was 
why they were excluded by the other players. The participant then played a second, 
abbreviated game, lasting approximately 1 minute, in which they were not excluded, in 
order to reduce feelings of social ostracism. Cyberball has been used to demonstrate the 
associations between ANS reactivity and adjustment outcomes in children (e.g., Sijtsema 
et al., 2011). Further, Cyberball has been shown to be effective in eliciting ANS 
reactivity in emerging adults (Begen & Turner-Cobb, 2015; Holterman et al., 2016; 
Kelly, McDonald, & Rushby, 2012; Murray-Close, 2011). Thus, this stressor represents a 
standardized method of evoking socially-threatening situations (e.g., exclusion) that are 
relevant to the associations explored in the current study.   
To assess reactivity to a non-social stressor, participants completed a mirror-




were asked to trace a star-shaped pattern on a piece of paper while looking at the image 
through a mirror, for 3 minutes. Mirror tracing is a widely-used stressor has been shown 
to elicit cardiovascular reactivity (e.g., BP-R, HR-R; Matthews et al., 2003), as well as 
SCL-R (El-Sheikh, Keller, & Erath, 2007), in children.  
Assessment of Physiological Reactivity 
 Autonomic arousal was assessed using a physiological measurement system 
developed by the James Long Company (Caroga Lake, NY). This system, including a 
specialized computer, Snapmaster software, and a custom-made bioamplifier, was used to 
collect physiological data throughout the stressor tasks and baseline and recovery periods. 
In the current study, SCL was continually assessed with two Ag/AgCl electrodes attached 
to the intermediate phalanges of the index and ring fingers of the participant’s non-
dominant hand with double-sided adhesive collars with a 1-centimeter-diatmeter circle to 
contain the conductance gel. Participants washed and dried their hands prior to attaching 
the electrodes.  
Heart rate was continually assessed using an electrocardiogram (ECG). 
Participants placed electrodes on opposite sides of their torso, near the base of the 
ribcage, as well as a ground lead placed on the sternum. The ECG channel high-pass 
filter was set to 0.1 Hz and the low-pass filter was set to 1000 Hz. Cardiac inter-beat 
intervals (IBI) were measured as the time in milliseconds between the R-waves. Heart 
rate (beats per minute) was calculated using the following standard formula: HR = (1/IBI) 
x 60,000 ms. Diastolic and systolic blood pressure were measured at two-minute intervals 




 In order to calculate SCL-R, HR-R, SBP-R and DBP-R scores, mean levels of 
SCL, HR, SBP and DBP, respectively, were first calculated separately at each baseline 
and during each stressor task. Baseline means preceding a stressor were then subtracted 
from the stressor task mean to calculate SCL-R, HR-R, SBP-R, and DBP-R, respectively. 
For the SCI task, only the first half of the interview (e.g., reconstruction of the event) was 
used to calculate reactivity scores, as this portion of the interview focuses on emotional 
reactions to reliving the stressor. For all measures, positive values indicated increased 
reactivity levels, whereas negative values indicated decreased reactivity levels.  
Measures 
Children’s Resource Control Strategies: Parent-Reported. Parents reported on 
their child’s use of both coercive and prosocial strategies to gain access to resources, 
using the Resource Control Strategy Inventory (Hawley et al., 2009). As this is the first 
time this measure has been used for parent reports of children’s behavior, a Confirmatory 
Factor Analysis (CFA) was run to assess the factor structure of the subscales (see Results 
section). Two subscales from this 22-item measure were used in the current study. The 
prosocial control subscale includes 6 items that describe the child’s use of prosocial 
control strategies in social relationships (e.g., “My child gets resources [e.g., things, 
attention, information] by promising something in return [reciprocating],” “My child gets 
resources [e.g., things, attention, information] by extending invitations [e.g., to hang out; 
to a party];” α = .79). The coercive control subscale includes 6 items that describe the 
child’s use of coercive control strategies in social relationships (e.g., “My child gets 
resources [e.g., things, attention, information] by forcing them from others,” “My child 




= .81). For both subscales, participants rated how true each statement was for their child 
using a 5-point Likert scale (1 = “not at all true” to 5 = “really true”). Scores for each 
subscale were then calculated by averaging the ratings across subscale items.  
Results 
Preliminary Analyses 
 Descriptive analyses. Descriptive statistics for study variables are presented in 
Table 1. Based upon the recommendations outlined by Tabachnick and Fidell (2007) to 
evaluate violations of normality in the data (i.e., skewness or kurtosis), the variables in 
this study were assessed and violations were present for 18 of 29 variables. Thus, 
assumptions for normality were not met. To account for this, robust maximum likelihood 
estimation was used for the regression analyses in Mplus (v. 8, Muthén & Muthén, 1998-
2017). Further, bootstrapping techniques were used to address these violations in all 
MANCOVA/ANCOVA analyses (Field, 2013).   
 Missing data. Percentages of missing data for all study variables are presented in 
Table 1. SCL data were missing in part or full from 3 participants due to equipment 
failure and 2 due to participant request. HR data were missing in part or full for 3 
participants due to equipment failure and 2 due to participant request. BP data were 
missing in part or full for 3 participants due to equipment failure, 10 due to participant 
request, and 7 due to experimenter error; the reason for missingness for 1 participant was 
missing. Missing data levels of 5% of less are unlikely to result in biased estimates 
(Graham, 2009). Most variables in the current study had less than 5% missing data. 
However, all 6 measures of baseline SBP and DBP, as well as all 6 measures of SBP and 




procedures were used for all hierarchical multiple regression analyses in Mplus (v. 8, 
Muthén & Muthén, 1998-2017). However, bootstrapping techniques and multiple 
imputation are not compatible when using SPSS (v. 24, IBM SPSS, Inc., 2016). 
Therefore, bootstrapping techniques to accommodate violations of normality and listwise 
deletion to accommodate missing data were used for all MANCOVA/ANCOVA 
analyses.  
Creation of resource control groups. Children were assigned to one of five 
resource control groups following the procedures outlined by Hawley (2003a). 
Specifically, children whose parents provided responses that were above the 66th 
percentile for both prosocial and coercive resource control strategies were designated as 
bistrategic controllers. Prosocial and coercive controllers were those that scored above 
the 66th percentile in one strategy and below the 66th percentile in the other, respectively. 
Further, non-controller children scored below the 33rd percentile on both strategies. 
Finally, those children that did not fall in any of these groups were designated typical 
controllers, as they demonstrated average levels of prosocial and coercive control 
strategies.  
As a manipulation check of group membership assignment, an ANOVA was run 
in order to determine whether the resource control groups differed in mean levels of 
coercive and prosocial control strategies. Mean levels of control strategy by group are 
presented in Table 2. The omnibus test was significant for both coercive control (F (4, 
95) = 68.04; p ≤ .001) and prosocial control strategies (F(4, 95) = 81.16, p ≤ .001). The 




statistic = 21.12, p ≤.001) and prosocial control (Levene statistic = 14.11, p ≤ .001), thus 
the Dunnett T3 test was used for post-hoc comparisons between groups.  
Post-hoc comparisons revealed that there was no difference in mean levels of 
coercive control between the typical controller group and the prosocial controller group 
(p = 1.00). However, there were significant differences in mean levels of coercive control 
between all of the other group comparisons (see Table 2). As expected, bistrategic and 
coercive controllers demonstrated the highest levels of coercive resource control, 
followed by typical and prosocial controllers, whereas non-controllers had the lowest. For 
prosocial control strategies, post-hoc comparisons revealed there were no differences in 
mean levels between prosocial and bistrategic controllers (p = 1.00). However, there were 
significant differences in mean levels of prosocial control between all of the other group 
comparisons (see Table 2). Again, as expected, bistrategic and prosocial controllers 
demonstrated the highest levels of prosocial resource control, followed by typical 
controllers, and then coercive controllers, whereas non-controllers had the lowest. Taken 
together, these results suggest that, for the most part, the resource control groups differ in 
their levels of prosocial and coercive resource control strategies. This suggests that the 
groups appear to capture meaningful differences in prosocial and coercive control 
strategies.   
Finally, gender differences within resource control strategy usage were 
investigated. First, an ANOVA was run to determine whether girls and boys differed on 
prosocial and coercive resource control strategy usage, respectively. There were no 
differences between boys and girls in either coercive (F(1, 97) = 0.50, p = .48; Mboys = 




= 1.60, Mgirls = 1.71). Second, a chi-square was run to determine whether there were 
gender differences within group membership, which was marginally significant (2(4) = 
9.07, p = .06). Inspection of crosstabulation cell statistics from the chi-square suggests 
that none of the groups differed by gender. However, the adjusted residuals suggested 
that there were trends in the differences in typical controller group (where there were 
more males than females than predicted by chance; adjusted residual = 1.8) and in the 
bistrategic controller group (where there were more females than males than predicted by 
chance; adjusted residual = 1.8) that may have been driving this marginally significant 
chi-square.  
 Bivariate correlations. Intercorrelations between study variables are presented in 
Table 3. Coercive control strategies and prosocial control strategies were significantly 
and positively correlated (r = 0.37, p ≤ .001). Coercive control strategies were positively 
correlated with baseline levels of HR (r = 0.25, p ≤ .01) and SBP (r = 0.23, p ≤ .05), as 
well as negatively correlated with HR-R (r = -0.27, p ≤ .01) and SBP-R (r = -0.24, p ≤ 
.05) during the SCI. Prosocial control strategies were not correlated with any of the 
physiological measures.  
Next, there were several correlations between baseline physiology measures and 
reactivity scores. First, HR-R during the SCI was positively correlated with baseline HR 
during the SCI (r = 0.32, p ≤ .001). SCL-R during mirror tracing was positively 
correlated with baseline SCL during Cyberball (r = 0.35, p ≤ .001), the SCI (r = 0.43, p ≤ 
.001), and marginally correlated with baseline SCL during mirror tracing (r = 0.19, p ≤ 




(r = 0.34, p ≤ .001) and mirror tracing (r = 0.33, p ≤ .001). SBP-R during Cyberball was 
positively correlated with baseline SBP during Cyberball (r = 0.55, p ≤ .001). SBP-R 
during mirror tracing was negatively correlated with baseline SBP during Cyberball (r = -
0.33, p ≤ .01) and positively correlated with baseline SBP mirror tracing (r = 0.52, p ≤ 
.001). SBP-R during the SCI was positively correlated with baseline SBP during the SCI 
(r = 0.53, p ≤ .001). DBP-R during Cyberball was positively correlated with baseline 
DBP during Cyberball (r = 0.69, p ≤ .001), and negatively correlated with baseline DBP 
during the SCI (r = -0.22, p ≤ .05). DBP-R during mirror tracing was negatively 
correlated with baseline DBP during mirror tracing (r = -0.32, p ≤ .01). Finally, DBP-R 
during the SCI was positively correlated with baseline DBP during the SCI (r = 0.61, p ≤ 
.001). 
 Repeated measures analysis of variance. In order to confirm that participants 
exhibited a stress response to all three stressors, repeated measures analysis of variance 
(RM-ANOVA) analyses were run separately for HR, SCL, SBP, and DBP, with epoch 
(baseline, task) and stressor (Cyberball, SCI, mirror tracing) serving as the repeated-
measures factors.  
Results indicated that there was a significant effect of epoch on HR (F(1, 94) = 
6.93, p = .01), indicating an increase in HR from baseline to task, as well as a significant 
effect of task on HR (F(2, 188) = 71.92, p < .001), indicating that there were overall 
differences in HR by task (Mcb_bl = 84.74, SD = 10.76, Mcb_t = 80.67, SD = 11.06; Msci_bl 
= 84.49, SD = 11.19, Msci_t = 89.16, SD = 10.69; Mmt_bl = 85.23, SD = 10.71, Mmt_t = 
87.51, SD = 11.94). In addition, the epoch x stressor interaction was significant (F(2, 




indicated that increases in HR from baseline to task were observed for the SCI (F(1, 95) 
= 82.30, p < .001) and MT (F(1, 97) = 16.35, p < .001), whereas a decrease in HR was 
observed for CB (F(1, 95) = 90.44, p < .001). Follow-up analyses indicated that the 
changes observed in CB and the SCI (F(1, 94 = 156.64, p < .001) and CB and MT (F(1, 
95) = 89.76, p < .001) differed, but the increases seen in HR in the SCI and MT did not 
differ (F (1, 95) = 1.27, p = .26).  
Results indicated that there was a significant effect of epoch on SCL (F(1, 94) = 
161.15, p < .001), indicating an increase in SCL from baseline to task, as well as a 
marginally significant effect of task on SCL (F(2, 188) = 2.86, p = .06), indicating that 
there were overall differences in SCL by task (Mcb_bl = 7.09, SD = 3.70, Mcb_t = 7.72, SD 
= 3.66; Msci_bl = 6.56, SD = 3.36, Msci_t = 7.89, SD = 3.70; Mmt_bl = 7.53, SD = 3.31, Mmt_t 
= 8.09, SD = 3.53). The epoch x stressor interaction was significant (F(2, 188) = 23.91, p 
< .001). Follow-up RM ANOVA analyses run separately by stressor indicated that 
significant increases in SCL were observed in CB (F(1, 95) = 71.15, p < .001), the SCI 
(F(1, 96) = 103.27, p < .001), and MT (F(1, 97) = 61.08, p < .001). Further follow-up 
analyses indicated that the increases seen in SCL did not differ between CB and the SCI 
(F(1, 94) = 0.49, p = .49) or between CB and MT (F(1, 95) = 2.04, p = .16), but did differ 
between the SCI and MT (F(1, 95) = 8.04, p < .01). 
For SBP, there was a significant effect on epoch (F(1, 78) = 13.03, p = .001), 
indicating an increase in SBP from baseline to task, as well as a significant effect of task 
on SBP (F(2, 156) = 8.91, p < .001), indicating that there were overall differences in SBP 
by task (Mcb_bl = 111.30, SD = 12.69, Mcb_t = 108.67, SD = 11.51; Msci_bl = 112.03, SD = 




13.25). The epoch x stressor interaction was significant (F(2, 156) = 12.85, p < .001). 
Follow-up RM ANOVA analyses run separately by stressor indicated that an increase in 
SBP was observed in both the SCI (F (1, 83) = 18.57, p < .001) and MT (F (1, 84) = 
18.45, p < .001), whereas a significant decrease in SBP was observed in CB (F (1, 87) = 
7.65, p < .01). Further follow-up analyses indicated that the changes in CB differed from 
those in the SCI (F(1, 81) = 20.74, p < .001) and MT (F(1, 81) = 5.83, p < .05), but the 
increase in SBP during the SCI did not differ from MT (F(1, 80) = 2.30, p = .13).  
Finally, for DBP, there was not a significant effect of epoch (F(1, 73) = 1.35, p = 
.25). There was a significant effect of task on DBP (F(2, 146) = 4.50, p < .05), there were 
overall differences in DBP by task (Mcb_bl = 61.52, SD = 15.44, Mcb_t = 57.88, SD = 
11.99; Msci_bl = 62.67, SD = 16.03, Msci_t = 67.50, SD = 14.55; Mmt_bl = 61.03, SD = 14.36, 
Mmt_t  = 63.75, SD = 17.40). The epoch x stressor interaction was significant (F(2, 146) = 
5.57, p < .01). Follow-up RM ANOVA analyses run separately by stressor indicated that 
an increase in DBP were observed in the SCI only (F(1, 83) = 4.01, p < .05), whereas a 
marginally significant decrease in DBP was observed in CB (F(1, 87) = 3.27, p = .07), 
and no change was seen in MT (F(1, 84) = 0.83, p = .37). Further follow-up analyses 
indicated that the changes between CB and the SCI differed (F(1, 77) = 14.02, p < .001), 
but the changes between the SCI and MT (F(1, 76) = 1.74, p = .19) and the changes 
between CB and MT (F(1, 79) = 0.76, p = .39), respectively, did not differ.  
 Confirmatory factor analysis. Confirmatory factor analyses (CFA) were run to 
test the factor structure and distinction of the coercive and prosocial resource control 
constructs using Mplus (v. 8, Muthén & Muthén, 1998-2017); robust maximum 




missing data. In the first model, analyses suggested that the proposed indicators loaded 
well onto the factors. However, fit was poor (RMSEA = 0.09, SRMR = .08, CFI = 0.87, 
and TLI = 0.83). Modification indices suggested fit would improve by correlating the 
residuals of two items that represent highly-related concepts (“My child accesses 
resources [e.g., things, attention, information] by promising something in return 
[reciprocating]” and “My child accesses resources [e.g., things, attention, information] by 
way of flattery or ingratiation”); these items also had a moderate to strong correlation (r = 
0.59, p ≤ .001).  
Thus, a second model was run that included a correlation between the residuals of 
these two items. These analyses suggested that the proposed indicators loaded well onto 
the factors. The CFA indicated acceptable fit (RMSEA = 0.07, SRMR = 0.08, CFI = 
0.91, and TLI = 0.89), and standardized factor loadings of items were all significant 
(range = 0.47-0.78; ps ≤ .001). There was a moderate positive correlation between the 
two latent factors, coercive control and prosocial control strategies (r = 0.51, p ≤ .001). 
Further, nested model comparisons using the Satorra-Bentler scaled chi-square difference 
test for non-normally distributed data (Satorra & Bentler, 2001) indicated that a model in 
which coercive and prosocial resource control factors were distinct factors fit better than 
a model with a single factor (2(1) = 14.47, p ≤ .001; r = 0.37, p ≤ .01). Please contact the 
authors for further details of the CFA. Overall, these findings suggest that coercive and 
prosocial resource control behaviors are distinct, but related, factors.  
Primary Analyses 




Preliminary person-centered analyses.  First, a Multivariate Analysis of 
Covariance (MANCOVA) analysis was run to investigate the association between 
resource control group membership and physiological stress reactivity (SCL-R, HR-R, 
SPB-R, DBP-R, respectively) separately by stressor task (e.g., SCI, Cyberball, and mirror 
tracing, respectively), with resource control group membership as the independent 
variable. However, preliminary tests revealed that the Box’s Test of Equality of 
Covariance Matrices was significant (F = 1.57, p ≤ .001). Given the small sample size 
and unequal group sizes in the current study, this suggests that the assumption of equality 
of the covariance matrices is violated and that the MANCOVA is not interpretable (Field, 
2013; Tabachnick & Fidell, 2001). Further, though mixed, research suggests that these 
multivariate analyses are most effective with highly negatively correlated dependent 
variables, or moderately correlated dependent variables, either positive or negative 
(Tabachnick & Fidell, 2007, as cited by Field, 2013). Correlations of the DVs in the 
current study do not meet these qualifications. Based on these factors, as well as the 
inability to control for baseline levels of the physiological measures using this approach, I 
instead ran twelve individual ANCOVAs, one for each of the dependent variables. 
Primary person-centered analyses. A series of twelve ANCOVAs were run in 
order to investigate the association between resource control group membership and 
physiological stress reactivity (HR-R, SCL-R, SBP-R, DPB-R, respectively) across the 
three stressor tasks (e.g., Cyberball, the SCI, and mirror tracing, respectively), with 
resource control group membership as the independent variable. Further, because 
reactivity levels can covary with baseline levels, and there were significant correlations 




SCL, SBP, and DBP respectively, were also included as covariates. Finally, age and BMI 
were included as covariates because both were correlated with study variables. A priori 
power analysis calculations using G*Power 3.1 (Faul, Erdfelder, Lang, & Bucher, 2007) 
to detect global effects in an ANCOVA were calculated. In order to achieve acceptable 
levels of power at .80, with a small-to-medium main effect size of 0.20, it would be 
necessary to have a sample of 304. It is important to note that the small sample size in the 
current study limits the power available to conduct person-centered analyses. Thus, these 
were considered pilot analyses.  
HR reactivity. When HR-R (Table 4) during Cyberball served as the dependent 
variable, there was no significant effect of group membership. Next, during the SCI, the 
covariate baseline HR was a significant negative predictor of HR-R, as was BMI. 
However, group membership was not associated with HR-R. Finally, with HR-R during 
mirror tracing as the dependent variable, group membership was not a significant 
predictor of HR-R. 
SCL reactivity. When SCL-R (Table 5) during Cyberball served as the dependent 
variable, group membership was not a significant predictor. Next, during the SCI, group 
membership was not a significant predictor of SCL-R. Finally, with SCL-R during mirror 
tracing as the dependent variable, the covariate baseline SCL was a marginally significant 
negative predictor of SCL-R. However, there was no significant effect of group 
membership. 
SBP reactivity. When SBP-R (Table 6) during Cyberball served as the dependent 
variable, the covariate baseline SBP was a significant negative predictor. However, there 




the covariate baseline SBP was a significant negative predictor of SBP-R, and age was a 
marginally positive predictor. However, group membership did not significantly predict 
SBP reactivity. Finally, with SBP-R during mirror tracing as the dependent variable, the 
covariate baseline SBP was a significant negative predictor, as was BMI. However, there 
was no significant effect of group membership on SBP-R. 
DBP reactivity. When DBP-R (Table 7) during Cyberball served as the dependent 
variable, the covariate baseline DBP was a significant negative predictor. However, there 
was no significant effect of group membership on DBP-R. Next, during the SCI, the 
covariate baseline DBP was a significant negative predictor of DBP-R. However, there 
was no significant effect of group membership on DBP-R. Finally, with DBP-R during 
mirror tracing as the dependent variable, the covariate baseline DBP was a significant 
negative predictor. However, there was no significant effect of group membership on 
DBP-R. 
Variable-centered analyses. 
Hierarchical multiple regression analyses. Using Mplus (v. 8, Muthén & 
Muthén, 1998-2017), a series of regression analyses were run separately by stressor task 
to examine whether prosocial control strategies moderated the association between 
coercive control strategies and ANS reactivity. Age and BMI were included as covariates 
in the regression models because both were correlated with study variables. Further, 
because reactivity levels can covary with baseline levels, and there were significant 
correlations between reactivity and baseline measures in the current study, baseline 
measures of SCL, HR, SBP and DBP, respectively, were also included as covariates. 




and the two-way interaction between these variables. According to the procedures 
outlined by Aiken and West (1991), all continuous predictors and covariates were mean-
centered. A priori power analysis calculations to assess interaction effects through a 
change in R2 was calculated using G*Power 3.1 (Faul, Erdfelder, Lang, & Bucher, 2007).  
In order to achieve acceptable levels of power at .80, with a small-to-medium main effect 
size of 0.10, it would be necessary to have a sample of 81. The current sample size 
exceeds this value, suggesting there were appropriate levels of power for these analyses.   
 Cyberball task. For the Cyberball task, four regressions were run, with SCL-R, 
HR-R SBP-R, and DBP-R, respectively, serving as dependent variables (Table 8). The 
two-way interaction between coercive control and prosocial control in the prediction of 
SCL-R and HR-R, respectively, was not significant. However, there was a marginally 
significant negative main effect of baseline HR in the prediction of HR-R.  
 For SBP-R, there was a negative main effect of baseline SBP. The two-way 
interaction between coercive control strategies and prosocial control strategies in the 
prediction of SBP-R was significant. As depicted in Figure 1, simple slopes analyses 
indicated that coercive control strategies were significantly and positively related to SBP-
R among individuals demonstrating lower levels of prosocial control strategies (b = 
13.11, p ≤ .05). The simple slopes were not significant for individuals demonstrating 
higher levels of prosocial control strategies (b = 0.27, p = .92). 
 Finally, for DBP-R, there was a significant negative main effect of baseline DBP, 
as well as significant positive main effect of coercive control strategies. The two-way 
interaction between coercive control strategies and prosocial control strategies in the 




indicated that coercive control strategies were significantly and positively related to 
DBP-R among individuals demonstrating lower levels of prosocial control strategies (b = 
26.52, p ≤ .01). The simple slope was not significant for individuals demonstrating higher 
levels of prosocial control strategies (b = 5.65, p = .14).  
 SCI task. For the SCI task, four hierarchical multiple regressions were run, with 
SCL-R, HR-R SBP-R, and DBP-R, respectively, serving as dependent variables (Table 
9). The two-way interactions between coercive control and prosocial control strategies in 
the prediction of SCL-R, SBP-R and DBP-R respectively, were not significant. However, 
there was a significant positive main effect of age and a negative main effect of baseline 
SBP in the prediction of SBP-R, as well as of baseline DBP in the prediction of DBP-R.  
Finally, for HR-R, there were significant negative main effects of BMI, baseline 
heart rate, and coercive control strategies. The two-way interaction between coercive 
control strategies and prosocial control strategies in the prediction of HR-R was 
significant. As depicted in Figure 3, simple slopes analyses indicated that coercive 
control strategies were significantly and negatively related to HR-R among individuals 
demonstrating lower levels of prosocial control strategies (b = -6.81, p ≤ .05). Further, 
there was a marginally significant negative relationship between coercive control 
strategies and HR-R for those who exhibited higher levels of prosocial control strategies 
(b = -2.77, p = .08). 
 Mirror tracing task. For the mirror tracing task, four hierarchical multiple 
regressions were run, with SCL-R, HR-R, SBP-R and DBP-R, respectively, serving as 
dependent variables (Table 10). The two-way interactions between coercive control and 




respectively, were not significant. However, there was a significant positive main effect 
of baseline SCL in the prediction of SCL-R. Further, in the prediction of SBP-R, there 
were significant negative main effects of baseline SBP and BMI. Finally, in the 
prediction of DBP-R, there was a significant negative main effect of baseline DBP.  
Discussion 
 The primary goal of the current study was to investigate the relationship between 
resource control strategies and physiological stress reactivity in a sample of 9- to 12-year-
old children using both person-centered and variable-centered analyses. Findings in the 
variable-centered analyses generally suggested that the association between coercive 
control strategies and physiological stress reactivity was stronger among those low in 
prosocial control strategy use. However, these associations were limited to blood pressure 
reactivity (BP-R) during Cyberball, and HR-R during the SCI. No significant effects 
emerged in the non-social stressor task. Moreover, these associations were not found in 
the person-centered analyses. Each of these findings is described in greater detail below.  
Person-Centered Analyses 
 The first goal of the current study was to investigate whether resource control 
group membership, identified using person-centered analyses, predicted physiological 
stress reactivity (SCL-R, HR-R, SBP-R, and DBP-R, respectively). The manipulation 
check results confirmed that the resource control groups indeed differed in their mean 
levels of both coercive and prosocial control strategies. Specifically, the bistrategic and 
coercive controllers demonstrated the highest levels of coercive resource control 
strategies, whereas non-controllers had the lowest. Further, bistrategic and prosocial 




controllers had the lowest. These analyses confirmed that the group classifications 
captured important differences in prosocial and coercive control strategies.  
However, in contrast to hypotheses, there was no association between resource 
control group membership and any index of physiological stress reactivity. Although this 
finding may indicate that resource control groups are not associated with distinct patterns 
of physiological stress reactivity, these null findings may also reflect limited power in the 
person-centered analyses. In fact, the available power was limited by the small sample 
size of the current study (e.g., the necessary sample size to achieve acceptable levels of 
power was calculated to be 304). Further, dichotomizing quantitative variables at 
arbitrary cut-offs to create groups may lead to a loss of information about individual 
differences, a loss of statistical power, spurious findings, and statistical error (MacCallum 
et al., 2002). Thus, it cannot be determined whether these null findings reflect the absence 
of a true effect, or whether they are the result of limited statistical power or other 
statistical concerns resulting from the use of cut-off scores to create resource control 
groups. Therefore, future research must address these limitations in order to fully 
explicate the proposed associations, potentially through the use of larger sample sizes and 
techniques such as latent class or cluster-based analyses. 
Variable-Centered Analyses 
 The second goal of the current study was to investigate whether coercive control 
strategy use was associated with physiological reactivity (i.e., SCL-R, HR-R, SBP-R and 
DBP-R, respectively), and whether this relationship was moderated by prosocial control 
strategy use. Consistent with hypotheses, the associations between coercive control 




control strategies. However, the significance of the main effects and interactions was 
dependent on the stressor task examined.  
To contextualize the findings of the variable-centered analyses within existing 
theory regarding resource control strategies (Hawley, 1999, 2003a), low and high levels 
of the prosocial and coercive control variables were mapped onto terms developed in the 
person-centered literature. Specifically, non-controllers were those who utilize lower 
mean levels (-1 SD)  of both prosocial and coercive strategies; prosocial controllers were 
those that use higher mean levels (+1 SD) of prosocial and lower levels (-1 SD) of 
coercive strategies; coercive controllers were those that use higher mean levels (+1 SD)  
of coercive strategies, and lower levels (-1 SD) of prosocial strategies; and bistrategic 
controllers were those that use higher mean levels (+1 SD) of both strategies. It is 
important to note, however, that this approach differs from the person-centered analyses 
that are dominant in the literature regarding resource control strategies. This variable-
centered approach provides a different way of thinking about the joint effects of coercive 
and prosocial resource control strategies on developmental outcomes.  
Differences by Stressor Task 
Physiological reactivity during the SCI. In the context of the SCI, coercive 
control strategies were negatively associated with HR-R. Further, prosocial strategies 
moderated the association between coercive control strategies and HR-R. Follow-up 
analyses indicated that coercive control strategies were negatively associated with HR-R 
among individuals who demonstrated lower levels of prosocial control strategies, and 
marginally among those who demonstrated higher levels of prosocial control strategies. 




HR-R to the SCI was weaker (and only approached conventional levels of statistical 
significance) among those higher in prosocial control.  
One framework in which to understand these findings is that heightened 
physiological reactivity represents a negative physiological outcome. This framework is 
in line with the conceptualization in the current study of heightened physiological 
reactivity as an indicator of a dysregulated stress response. Additionally, heightened HR-
R is a physical health outcome that has been linked to cardiovascular risk (Kudielka, 
Buske-Kirschbaum, Hellhammer, & Kirschbaum, 2004; Schwartz et al., 2003; Treiber et 
al., 2003).  
Among youth with relatively low prosocial control, low levels of coercive control 
were related to heightened HR-R during the SCI.  This was in line with expectations that 
youth who were low in both forms of resource control strategies, or non-controllers, 
would experience higher levels of physiological stress reactivity. As non-controllers lack 
the ability or desire to acquire resources in their social groups (Hawley et al., 2002), they 
are not in a position to gain the potential benefits associated with resource attainment 
(Findley & Ojanen, 2013; Hawley, 1999, 2016; Hawley et al., 2002). Additionally, non-
controllers often do not have many peers they can rely on for social support. They may be 
the least preferred youth in the classroom (Hawley, 2003a) and potentially lack social 
centrality (Hawley, 1999). Further, their friendships are rated as low in closeness and 
companionship (Hawley, Little, et al., 2007). Finally, research suggests that they are 
likely to experience peer rejection (Hawley, 2003a, 2014a, 2014b; Hawley et al., 2009; 
Stump et al., 2009) and peer victimization (Hawley et al., 2009; Stump et al., 2009). As 




negative physiological outcomes. Thus, findings in the current study are consistent with 
the suggestion that non-controllers may be at a physiological disadvantage as a result of 
their low resource control strategy use.  
In contrast, coercive controllers, or those high in coercive control and low in 
prosocial control, were expected to exhibit less reactivity than non-controllers. Compared 
to non-controllers, coercive controllers may be somewhat protected from increased 
physiological stress reactivity due to their greater access to resources. In line with these 
expectations, among those low in prosocial control, higher coercive control was related to 
lower levels of HR-R during the SCI. These findings support the hypothesis that coercive 
controllers may be at a physiological advantage as compared to non-controllers.  
However, coercive controllers are also likely to face negative experiences with 
peers (e.g., low levels of social support and high levels of conflict in their relationships; 
Ellis et al., 2012; Hawley, 1999; Stump et al., 2009) that have been linked with 
heightened ANS reactivity (Dickerson et al., 2004; Gerin et al., 1992; Kamarck et al., 
1990; Lepore et al., 1993; Snydersmith & Cacioppo, 1992; Uchino et al., 1996). Further, 
a constant need to use aggression to gain or maintain status in social situations has been 
linked to elevated physiological stress reactivity in primates (Sapolsky, 2005). Thus, 
coercive controllers were expected to exhibit elevated physiological reactivity as 
compared to prosocial and bistrategic controllers. Contrary to expectations, however, 
visual inspection of Figure 3 indicated that coercive controllers experienced particularly 
low levels of HR-R to the SCI. This may indicate that coercive controllers are at an 




control. More research is needed to further explore these findings, and potential avenues 
for this work will be discussed in greater detail below.  
Additionally, I hypothesized that youth high in prosocial control and low in 
coercive control, mapping onto the group of prosocial controllers, would exhibit low 
levels of physiological stress reactivity. Prosocial controllers are typically successful in 
gaining resources, which may be associated with various advantages (Findley & Ojanen, 
2013; Hawley, 2016). Further, these youth are likely to experience high social support 
and have positive friendships that are low in conflict and social stress (Ellis et al., 2012; 
Hawley, Little, et al., 2007). I also hypothesized that youth who used high levels of both 
prosocial and coercive control strategies, or bistrategic controllers, would exhibit 
relatively low physiological stress reactivity. Hawley (1999, 2003a, 2003b) argues that 
bistrategic controllers have developed adaptive ways to balance cooperation and 
competition. Though they are aggressive and manipulative with peers, they share many of 
the social skills of prosocial controllers (Ellis et al., 2012; Hawley, 2003a, 2003b), and 
experience high levels of resource control. Thus, they are well-positioned to enjoy the 
material and social benefits of resource control. In other words, prosocial control may 
buffer against the negative physiological effects of coercive control strategy use, such 
that bistrategic controllers exhibit low physiological stress reactivity. 
 Interestingly, during the SCI, there was a marginally significant negative 
association between coercive control and HR-R for those high in prosocial control 
strategy use. The findings indicate that, compared to bistrategic controllers, prosocial 
controllers may be at higher risk for elevated HR-R during the SCI. These findings align 




control strategies (i.e., bistrategic control) is associated with positive outcomes (Hawley, 
2003a; Hawley, Johnson, et al., 2007; Hawley et al., 2009; Stump et al., 2009). In 
addition, the results suggest that there may be a physiological advantage associated with 
coercive control strategies, even among youth who also employ prosocial control 
strategies. However, it is important to interpret these findings with caution, given the 
marginally significant simple slope. In fact, the weaker association between coercive 
control and lower HR-R to the SCI among individuals higher in prosocial control may 
underscore the protective effects of resource attainment on physiological stress reactivity, 
regardless of the strategies used to achieve access to these resources (i.e., prosocial versus 
coercive). In other words, the protective effects of coercive control may be tempered 
when resource control is achieved in other ways (e.g., prosocial control), at least with 
respect to HR-R to the SCI. 
In sum, in terms of the overall pattern pertaining to HR-R to the SCI, the negative 
association between coercive control strategies and HR-R suggests that there may be a 
physiological advantage to using coercive control. Further, these findings provide 
evidence that prosocial control reduces the strength of the association between coercive 
control and lower HR-R. These findings suggest that the use of resource control 
strategies, even coercive strategies used in isolation, may be more advantageous than 
using no strategies at all with respect to lower heart rate responses to the SCI. However, 
more research is needed to further explore these initial findings.  
It is also important to note that in the context of the SCI, prosocial control, 
coercive control, and their interaction were unrelated to SBP-R, DBP-R and SCL-R. This 




the specificity of findings related to this outcome. Some researchers have argued that HR-
R serves as an index of attention and focus, rather than an indicator of stress (Eisenberg, 
Fabes, Schaller, Carlo, & Miller, 1991; Hubbard et al., 2004). For example, past research 
suggests that heart rate slows during periods of intense attention in emerging adults 
(Coles, 1972; Porges & Raskin, 1969) and infants (Richards & Casey, 1991). It is 
possible that this provides an alternative explanation for findings in the current study. 
Specifically, in the current study, the use of coercive strategies may be associated with 
greater attention during the SCI, especially for those who are lower in prosocial control 
strategies. Further, those who engage in primarily prosocial resource control or do not 
utilize resource control strategies at all may not attend as closely to this stressor. This 
interpretation is consistent with previous research with preschool males indicating that, 
compared to their nonaggressive counterparts, aggressive children had trouble shifting 
their attention away from aggressive stimuli and attended more to aggressive than 
nonaggressive social interactions (Gouze, 1987).  
Taken together, this suggests that it is possible that youth who engage in coercive 
control strategies, particularly when they do not also engage in prosocial control 
strategies, may be more likely to attend to a stressor focused on aggressive behavior. This 
may represent an alternative explanation for the findings in the current study pertaining to 
HR-R to the SCI. Future research should employ tasks and measures designed to 
specifically explore attention and focus (e.g., eye tracking) in order to further elucidate 





Physiological reactivity during Cyberball. A different pattern of effects 
emerged when physiological reactivity was assessed during the Cyberball task. In 
contrast to the results from the SCI, in the context of the Cyberball task, significant 
effects emerged for blood pressure reactivity (SBP-R and DBP-R), but not HR-R or SCL-
R. Furthermore, the patterns of results differed from those seen during the SCI. However, 
before exploring potential reasons for this different pattern across stressor tasks, it is 
important to first examine the findings related to SBP-R and DBP-R during Cyberball.  
In the present study, I had hypothesized that, among those demonstrating low 
prosocial control, youth higher in coercive control (i.e., coercive controllers) would 
demonstrate lower levels of BP-R to Cyberball. Specifically, I argued that coercive 
controllers would be at a physiological advantage as compared to non-controllers, due to 
their increased access to resources. In contrast to these hypotheses, however, among 
those exhibiting low prosocial control, coercive control was related to higher SBP-R and 
DBP-R during the Cyberball task.  
This finding was unexpected, and suggests that, compared to non-controllers, 
coercive controllers may exhibit relatively high levels of blood pressure reactivity to 
Cyberball. Further, visual inspection of figures 1 and 2 indicates that coercive controllers 
were the only ones to demonstrate increased blood pressure reactivity to Cyberball. This 
indicates that coercive controllers are at risk for exhibiting heightened BP-R to Cyberball 
as compared to youth who use high levels of prosocial control or who do not use resource 
control strategies at all. These findings are in line with Hawley’s suggestion that 
engagement in coercive control strategies may lead to negative outcomes when they are 




Hawley et al., 2002, 2009). Additionally, research suggests that during middle to late 
childhood, coercive behaviors may be associated with peer dislike (Coie & Dodge, 1983; 
Coie et al., 1982; Newcomb et al., 1993), and children prefer peers that gain resources 
through supportive and sociable means (Hawley, 1999). Thus, youth at this stage who use 
primarily coercive behaviors may face negative consequences from their peers, as well as 
experience dysregulated physiological stress reactivity. The current findings with BP-R 
in Cyberball extend this work to research on risk factors for heightened physiological 
stress reactivity.  
Compared to coercive controllers, I hypothesized that non-controllers, or those 
exhibiting relatively low prosocial and coercive control, would exhibit heightened BP-R. 
As described above, this hypothesis was based on non-controllers’ poor social support, 
greater exposure to stressful peer experiences (both factors that are shared with coercive 
controllers), and limited access to resources (a factor that is not shared with coercive 
controllers). However, the positive association between coercive control and both SBP-R 
and DBP-R among those exhibiting low prosocial control suggests that non-controllers 
exhibit relatively low levels of blood pressure reactivity to Cyberball. Further, visual 
inspection of Figures 1 and 2 suggests that non-controller youth may have the lowest 
levels of SBP-R and DBP-R, respectively, to Cyberball. It is possible that in the 
particular context of BP-R during Cyberball, non-controllers may be at a physiological 
advantage compared to other youth.  
Consistent with hypotheses that youth who were high in prosocial control would 
exhibit low levels of physiological stress reactivity, regardless of their use of coercive 




exhibiting high levels of prosocial control (i.e., prosocial controllers and bistrategic 
controllers exhibited similar BP-R to Cyberball). Prosocial controller youth are likely to 
experience high social support and have positive friendships that are low in conflict and 
social stress (Ellis et al., 2012; Hawley, Little, et al., 2007). Additionally, bistrategic 
controller youth balance cooperation and competition, and are highly socially skilled 
(Ellis et al., 2012; Hawley, 1999, 2003a, 2003b). Further, both groups are typically 
successful in gaining resources; thus, I believed they would be at relatively low risk of 
heightened physiological stress reactivity. Consistent with hypotheses, prosocial and 
bistrategic controllers did not differ in their reactivity to Cyberball, and they exhibited 
relatively low levels of physiological stress responses to the task. In fact, both prosocial 
and bistrategic controllers experienced decreases in BP-R reactivity to the Cyberball task 
(see Figures 1 and 2), a finding that is discussed in more detail below. 
Overall, then, in the context of BP-R during Cyberball, study findings may 
indicate that the use of prosocial control strategies or no strategies at all is more 
advantageous than using primarily coercive control strategies. It is important to note that 
in the context of Cyberball, prosocial control, coercive control, and their interaction were 
unrelated to HR-R and SCL-R (potential explanations for these differences are discussed 
below in “Additional considerations related to different physiological systems”). 
Furthermore, as noted above, the findings related to BP-R during Cyberball were 
unexpected and they also follow an opposite pattern as seen with HR-R during the SCI. It 
is, therefore, important to consider the possible reasons for these differences, including 




 Differences across stressor tasks. Varying characteristics between Cyberball and 
the SCI may help to explain why coercive control was differentially related to HR-R and 
BP-R across these tasks. For example, Cyberball is standardized, allowing for consistent 
experiences for each participant, whereas the SCI was designed to be ecologically valid 
by focusing on actual stressors in participants’ lives, which limited its standardization 
across participants. Thus, during the SCI, youth using different resource control strategies 
may have reported stressful events that varied greatly in severity. For example, it is 
possible that non-controllers chose particularly stressful events to discuss during the SCI, 
which may have led to heightened HR-R among non-controllers during the SCI. As non-
controllers are likely to experience higher levels of victimization (Hawley et al., 2009; 
Stump et al., 2009) and exclusion by peers (Hawley, 2003a, 2014a, 2014b; Hawley et al., 
2009; Stump et al., 2009), it stands to reason that, on average, they would likely have 
more severe stressors to discuss during the SCI. In contrast, coercive controllers may 
have chosen less stressful situations to talk about, perhaps due to increased concerns 
about selecting topics that might undermine their status with the interviewer or because 
they were less likely than non-controllers to have experienced severe social stressors. If 
non-controllers and coercive controllers chose to discuss stressors that differed in severity 
during the SCI, these differences might account for the lower levels of HR-R during the 
SCI exhibited by coercive controllers.  
Additionally, differences in patterns of results may reflect differences in the 
physiological stress responses elicited by Cyberball versus the SCI. In fact, participants 
showed significantly lower levels of HR-R, SBP-R and DBP-R to Cyberball, as 




more physiologically stressful experience than Cyberball, particularly when investigating 
cardiovascular measures of reactivity. Moreover, across the three cardiovascular indices 
measured (i.e., HR-R, SBP-R, DBP-R), participants did not exhibit increases in arousal to 
the Cyberball task, as compared to baseline levels. Specifically, participants overall 
demonstrated decreases in HR, SBP and DBP during Cyberball, though there was a 
significant increase in SCL during this task (which did not differ significantly from that 
seen during the SCI). These results suggest that, overall, participants may not have found 
Cyberball to be particularly physiologically stressful. Previous psychophysiological 
research supports this finding and suggests that Cyberball may be an especially mild 
stressor (Holterman et al., 2016; Murray-Close, Holterman, Breslend, & Sullivan, 2017). 
In contrast, during the SCI, participants overall demonstrated increases in all 
physiological indices measured in the current study (HR, SBP, DBP, and SCL). This 
suggests that, on average, participants demonstrated ANS reactivity to this stressor and it 
may indicate that participants generally found the SCI stressful.  
Further, the relatively mild nature of the Cyberball task may help explain why 
coercive controllers exhibited heightened physiological reactivity (SBP-R and DBP-R) to 
Cyberball, but not to the SCI. In the aggression literature, some work suggests that 
aggressive individuals may exhibit unique or atypical responses to stressors that are 
relatively mild in severity or ambiguous in intent, as compared to stressors that reliably 
elicit responses across participants (see Murray-Close et al., 2017). For instance, in one 
recent study, only children who were particularly likely to use aggressive behaviors 
exhibited increased reactive and proactive aggression in response to a low provocation 




(Helseth, Waschbusch, King, & Willoughby, 2015). A similar pattern may be evident 
among youth that use primarily coercive strategies, such that coercive controllers may 
have a lower threshold for perceiving threats to their status and dominance and thus may 
mount a physiological stress response to mild stressors. In contrast, most other youth may 
fail to see Cyberball as a threat to their dominance and status, and thus this task may fail 
to elicit physiological stress responses. In other words, the physiological risks of coercive 
control strategy use may be most evident in the context of relatively mild or ambiguous 
stressors, such as Cyberball. 
Finally, the method of calculating reactivity in the current study may be an 
important consideration in understanding the differences in findings across tasks. 
Specifically, baseline mean scores were subtracted from stressor task mean scores to 
calculate SCL-R, HR-R, SBP-R, and DBP-R, respectively. Although common in 
psychophysiological research, this methodological approach does not reveal the patterns 
of change in physiological arousal across the course of a task (e.g., large increases 
following by large decreases may look similar to moderate increases that are maintained 
over time in the current approach), and does not provide insight regarding physiological 
recovery to stressors. Some previous research recommends examining the trajectories of 
reactivity and recovery during a stress task in order to capture individual variability in 
physiological stress responses (Juster, Perna, Marin, Sindi, & Lupien, 2012; Kudielka et 
al., 2004; Linden, Earle, Gerin, & Christenfeld, 1997; Rutledge, Linden, & Paul, 2000). 
Thus, trajectories of reactivity, rather than average reactivity scores across the stressor, 
may be important in the associations explored here, as they may reveal important nuances 




the duration of the SCI was longer than Cyberball; thus, the length of the tasks may have 
resulted in different trajectories of reactivity (e.g., more increases and decreases in 
reactivity during the SCI as compared to Cyberball) with nuances that could not be 
captured by the reactivity measures used in the current study.  
Taken together, potential associations between resource control use and severity 
of events discussed during the SCI, differences in the severity of the SCI versus 
Cyberball, and the method of calculating reactivity may help explain the opposing 
patterns of physiological stress reactivity found across the social stressor tasks in the 
current study. It will be important for future research to directly explore these potential 
explanations, and perhaps additional differences between the two stressors, in order to 
elucidate these associations.  
It is also critical to note that, in relation to the third goal of the current study, 
moderation was found only in the context of the social stressors (Cyberball and the SCI) 
and not in the context of the non-social stressor (mirror tracing). These findings are 
consistent with the hypothesis that the associations between resource control strategies 
and physiological stress reactivity would be evident in the context of social, but not non-
social, stressors. These findings extend research by Obradović and colleagues (2011), 
which demonstrated that the relationship between physiological stress reactivity and 
maladaptive outcomes varied depending on the nature of the stressor. 
 Additional considerations related to physiological systems. The findings of the 
current study indicated that there was no relation between coercive control and SCL-R in 
the context of any of the stressor tasks, as well as no moderating role of prosocial control 




social rejection and peer victimization, experiences that are relatively common among 
non-controllers and coercive controllers, have been linked with negative physiological 
outcomes (e.g., increased cortisol, salivary alpha amylase, and blood pressure levels and 
reactivity; Blackhart et al., 2007; Gunnar et al., 2003; Peters et al., 2011; Stroud et al., 
2009; Stroud et al., 2002). Based on this previous research, I hypothesized that non-
controllers and coercive controllers would exhibit elevated ANS reactivity to stressors, 
including SCL-R, as compared to prosocial and bistrategic controllers. However, this was 
not the case for SCL-R. For reasons described in more detail below, it may be that SCL 
and SCL-R, specifically, are not outcomes associated with resource control behaviors.  
 For example, there are two considerations pertaining to the physiological indices 
used in the present study that may help explain the findings. First, the physiological 
measures included in the present study reflect differing levels of influence of the two 
branches of the ANS. For instance, in the current study, SCL-R was the only pure 
measure of sympathetic nervous system reactivity. In contrast, HR-R, SBP-R, and DBP-
R are influenced by both the SNS and the PNS. The pattern of findings in the current 
study provides suggestive evidence that resource control strategy use may be associated 
with parasympathetically-mediated, rather than sympathetically-mediated, physiological 
responses. However, there was no pure measure of parasympathetic nervous system 
activity included in the current study. Thus, future research should include measures that 
are influenced solely by each branch of the ANS. 
 Second, the differences in findings may reflect the fact that both electrodermal 
and cardiovascular organ systems were assessed. Although an important advantage of the 




limitations of the physiological indices utilized is that there were no purely 
sympathetically-driven cardiovascular measures. The SNS influences multiple organ 
systems (e.g., Berntson et al., 2007; Brownley, Hurwitz, & Schneiderman, 2000; 
Chrousos & Gold, 1992; Gunnar & Quevedo, 2007; Rudolph et al., 2010; Tsaptsaris & 
Breslin, 1989, as cited in Gunnar & Quevedo, 2007), and its influence may not be 
uniform across organ systems. Thus, each physiological index may represent a response 
that is specific to the organ system it is associated with, rather than reflecting a 
generalized SNS effect. As a result, associations between resource control behaviors and 
physiological stress reactivity are likely dependent on the specific physiological index, 
and related organ system, that is examined, an idea that is supported by the findings in the 
current study. 
 In sum, it is unclear whether the findings were driven by differences between the 
cardiovascular and electrodermal organ systems, the influence of the SNS versus that of 
the PNS, or both. Therefore, it will be important in future studies to include measures that 
are within the same organ system, and also provide pure measures of SNS and PNS 
influences, to examine which factors help explain the differing pattern of effects across 
physiological indices. For instance, studies could include measures of respiratory sinus 
arrhythmia reactivity (RSA-R), which is mediated by the PNS (Appelhans & Luecken, 
2006), and pre-ejection period (PEP), which is mediated by the SNS (Boyce et al., 2001); 
both of these indices are within the cardiovascular system, providing a better test of 
differences in SNS and PNS effects within a single organ system.      




Psychological research relies heavily on variable-centered methods (e.g., Laursen 
& Hoff, 2006), which focus on how variables relate to each other across individuals 
(Hawley, Johnson, et al., 2007). Though these methods allow for exploring associations 
between variables and contribute to theory development, they assume homogeneity in 
populations (Hawley, Johnson, et al., 2007; Laursen & Hoff, 2006). Alternatively, 
person-centered analytic approaches identify groups within populations that share 
particular characteristics and help researchers explore group differences in how variables 
relate to each other (Laursen & Hoff, 2006).  
 The current study employed both person-centered and variable-centered analyses. 
Both methods were utilized in order to provide complementary information about the 
relationships under investigation. Specifically, within RCT, person-centered analyses 
have played a prominent role, particularly in investigations related to different resource 
control groups. Thus, in order to replicate the methods adopted by Hawley (2003a), the 
current study employed person-centered analyses. Further, variable-centered techniques 
were employed to elucidate how resource control and ANS reactivity variables related to 
each other across the sample as a whole.  
 In the current study, the person-centered analyses did not yield any significant 
findings. In contrast, the variable-centered analyses resulted in several significant 
associations between resource control and ANS reactivity variables in the context of the 
two social stressor tasks. Based on a priori power analyses, the variable-centered methods 
likely had greater statistical power than the person-centered methods to uncover the 
significant associations found in this study. Although this provides important information 




adequate sample size and make sure to include both variable-centered and person-
centered analyses in order to continue to test these associations in a multifaceted manner.  
Strengths, Limitations, and Implications 
The current study has several important strengths. First, this is the first known 
study to directly investigate the associations between resource control strategies and 
physiological functioning. Further, the study employed four different indices of 
physiological functioning (SCL-R, HR-R, SBP-R, DBP-R), allowing for an investigation 
of the hypothesized associations in both electrodermal and cardiovascular systems. 
Additionally, this study utilized three separate stressor tasks, two social and one non-
social, which allowed for the ability to consider reactivity in context (Holterman et al., 
2016; Obradović et al., 2011). This study also included multiple levels of analysis. 
Specifically, it employed parent report of child resource control and indices of the child’s 
physiological function. Finally, the study utilized both variable-centered and person-
centered analyses. This dual approach provides important complementary information 
about the associations investigated in this study. 
 However, there are some important limitations to the current study. First, it 
utilized only parent-report measures of resource control strategy use. Parents may not be 
aware of children’s use of a given strategy, particularly in older children. This may be 
especially true in situations for which the parent is not present, such as during school or 
while the child is playing at another home. Parents may also be tempted to portray their 
child in a more favorable light and under-report use of coercive control strategies or over-
report use of prosocial control strategies. Nevertheless, parent report of these constructs 




have. Future research should use a multi-informant approach by including both parent- 
and child-reported measures of resource control strategy use to address this issue, as each 
measure may capture unique information. 
Importantly, the design of the current study was cross-sectional, which limits the 
ability to determine the directionality of study findings. Although in the current study 
resource control strategies were hypothesized to predict physiological outcomes, an 
alternative perspective is that physiological stress reactivity predicts the use of resource 
control strategies. There may be some support for this alternative direction of effects in 
the literature on aggression. For instance, research has repeatedly shown a relationship 
between physiological underarousal and aggressive behavior, and much of the theoretical 
work in this area has conceptualized physiological arousal as a predictor of such conduct 
(Gatzke-Kopp, Raine, Loeber, Stouthamer-Loeber, & Steinhauer, 2002; Herpertz et al., 
2003; Lorber, 2004; Raine, Venables, & Mednick, 1997; Scarpa & Raine, 1997).  
Although coercive control and aggression are distinct constructs, they are 
moderately to strongly related to each other ( e.g., r = .57 - .63; Findley & Ojanen, 2013; 
Hawley, 2003a). The findings from the present study indicate that coercive control was 
associated with low HR-R to the SCI; it is notable that a similar pattern of low HR-R to 
stress is also observed among youth who are highly aggressive (e.g., Crozier, Dodge, 
Fontaine, Lansford, & Bates, 2008; Hubbard et al., 2002; Murray-Close & Crick, 2007; 
Raine et al., 1997). Further, some research suggests that aggressive individuals may 
exhibit unique or atypical responses to mild or ambiguous stressors, as compared to 
stressors that reliably elicit responses across participants (Murray-Close et al., 2017). 




that coercive controllers demonstrated increased BP-R to Cyberball, a relatively mild and 
ambiguous stressor. Given longitudinal research indicating that physiological 
underarousal predicts aggression over time (e.g., Crozier et al., 2008; Raine et al., 1997), 
it will be important for future research to longitudinally examine associations between 
coercive control strategies and physiological stress reactivity over time so that 
directionality can be investigated.  
Another important finding from the aggression literature that may inform future 
resource control research is that there may be different physiological patterns related to 
proactive and reactive aggression (Hubbard et al., 2002; Murray-Close & Rellini, 2012; 
Scarpa & Raine, 1997; Schoorl, Van Rijn, De Wied, Van Goozen, & Swaab, 2016; Zhang 
& Gao, 2015). It is possible that the implications of coercive control could also vary 
depending on the specific types of coercive behaviors adopted in efforts to gain access to 
resources. For instance, future research could investigate whether overt (e.g., assaulting 
someone) versus more covert (e.g., lying) forms of coercive resource control strategy use 
are differentially related to physiological stress reactivity. As reviewed above, it is 
important to keep in mind that coercive resource control and aggression are qualitatively 
different constructs (Hawley, 2003a, 2014b; Hawley, Johnson, et al., 2007; Hawley, 
Little, et al., 2007); thus, the extent to which conclusions drawn from the aggression 
literature can be used to inform research on resource control is still unclear. Despite this, 
there are clearly interesting parallels between the two constructs that may help inform 
future work in the area of resource control strategies.  
Another important limitation is that the current study hypothesized three potential 




social support; and the risk of strategies that result in conflict and/or social stress) that 
could account for the associations between resource control strategies and physiological 
stress reactivity. However, these concepts were not measured in the current study and 
therefore could not be tested in a mediation model. Further, the different patterns of 
findings pertaining to the SCI and Cyberball stressors tasks raise important questions 
about the viability of these factors as mechanisms linking resource control to 
physiological reactivity in mediation models.  
 Specifically, in the context of the SCI, the three proposed mediators and the 
theoretical associations described in the introduction fit the findings of the current study. 
For instance, it appears that coercive controllers fared better than non-controllers and 
bistrategic controllers fared marginally better than prosocial controllers, which may 
support access to resources as a mechanism that reduces physiological stress reactivity 
among individuals that are high in resource control. Further, visual inspection of Figure 3 
suggests that non-controllers experienced the highest levels of HR-R, which was 
expected given that they were hypothesized to experience low access to resources, low 
social support, and high levels of conflict and social stress as compared to other resource 
control groups. Further, as coercive controllers had the lowest levels of HR-R, despite 
likely having low levels of social support and high levels of social stress, the findings for 
the SCI highlight the potentially important role of low resource control in the 
development of dysregulated physiological stress responses. Taken together, this 
evidence provides at least partial support for these mechanisms in the context of the SCI.  
However, in the context of Cyberball, these proposed mediators do not appear to 




expected to buffer coercive controllers from physiological stress reactivity, but non-
controllers were expected to fare worse due to reduced access. However, with respect to 
blood pressure reactivity to the Cyberball task, non-controllers experienced decreased, 
and some of the lowest, levels of BP-R, whereas coercive controllers alone demonstrated 
increased levels of BP-R. Further, the presence of social support was also hypothesized to 
serve as a potential mechanism linking resource control and physiological stress 
reactivity, such that an absence of support would be a risk factor for heightened 
reactivity. As both non-controllers and coercive controllers were hypothesized to 
experience similar (low) levels of social support, patterns of findings consistent with this 
mechanism would include relatively high levels of physiological reactivity among both 
groups. Finally, non-controllers and coercive controllers tend to experience similarly high 
levels of stressful peer encounters (Ellis et al., 2012; Hawley, 1999, 2003a, 2014a, 2014b; 
Hawley et al., 2009; Stump et al., 2009), which I expected would result in heightened 
physiological reactivity in both groups relative to peers who used more prosocial control 
strategies. Thus, in the context of Cyberball, findings were not consistent with hypotheses 
and call into question the proposed mechanisms (i.e., resource attainment, social support, 
and peer stress) that might link resource control strategies with physiological outcomes.  
These findings suggest that these proposed mediators may not serve as 
mechanisms that help explain the associations between resource control strategies and 
physiological stress reactivity, at least in the context of Cyberball. Additionally, given the 
different pattern of effects between the SCI and Cyberball, there may be particularities to 
Cyberball that make these mechanisms less relevant in that context, as compared to the 




that it may not elicit threats to dominance and status for most youth. Additionally, 
Cyberball focuses specifically on a standardized experience of peer stress, whereas the 
SCI focuses on an ecologically-valid experience. It is speculative, but it may be that the 
proposed mechanisms of resource control, social support and peer victimization/rejection 
may be particularly relevant in contexts of actual stressors with real peers. If so, this may 
help explain why these mechanisms appear more relevant to the SCI (as it is more 
ecologically valid) than to Cyberball. It will be necessary for future research to identify 
and explore alternative mechanisms that may better explain these associations in 
Cyberball.  
 Additionally, there are limitations based on the size and demographics of the 
sample. The sample consisted of 100 children, which limited statistical power in the 
current study, particularly for the person-centered analyses. However, the current study 
can serve as pilot data for future, larger studies. In addition, the variable-centered 
analyses, which exhibit higher statistical power, allowed for an alternative approach to 
testing study hypotheses. Further, the sample was almost entirely Caucasian, which limits 
the generalizability of findings to other racial groups. Some research suggests that racial 
differences exist in cardiovascular reactivity to stress (e.g., Jackson et al., 1999; Lampert, 
Ickovics, Horwitz, & Lee, 2005) and skin conductance levels (El-Sheikh, Keiley, & 
Hinnant, 2010); thus, it is important for future research to examine these differences in 
relation to the associations explored in the current study. Additionally, it is important to 
note that the mean levels of both coercive and prosocial resource control strategies were 




Notably, this study did not examine gender differences beyond those related to 
resource control strategy usage. There were no gender differences found in either 
prosocial or coercive resource control behaviors, and only a marginally significant gender 
difference in group membership, reflecting a trend in which there were more males than 
expected in the typical controller group and more females than expected in the bistrategic 
controller group. However, given the marginal significance and the small sample size in 
the current study, limited conclusions can be drawn from this. It is important to note that 
previous research has suggested that gender differences in resource control behaviors 
may exist, such that males were more likely than females to be in the coercive controller 
group, and the opposite was true in the prosocial controller group (Findley & Ojanen, 
2013; Hawley, 2003a). However, findings were mixed in the bistrategic group, with one 
study reporting no gender difference (Hawley, 2003a) and others findings a higher 
number of boys than girls (Findley & Ojanen, 2013; Hawley, Little, et al., 2007). This 
research, combined with the findings of the current study, suggests that more work is 
needed to investigate gender differences in resource control groups. Further, the gender 
differences in group membership found in previous research versus the current study may 
indicate that the sample used here differs in important ways from other samples in the 
literature. Finally, another consideration surrounding gender is that research suggests that 
there may be gender differences in the relation between dominance and ANS reactivity 
(e.g., Baron, Smith, Uchino, Baucom, & Birmingham, 2016; Massey et al., 2015; 
Newton, Bane, Flores, & Greenfield, 1999). Thus, gender may moderate the associations 
between resource control strategies and physiological stress reactivity, a possibility that 




Notably, this sample was drawn from a community population. It is not clear 
whether there would be differences in the pattern of results between this sample and 
children in a clinical population. Researchers have found differences between community 
and clinical samples in the associations between externalizing disorders (e.g., 
oppositional defiant disorder, conduct disorder) and physiological indices (e.g., Pajer, 
Gardner, Rubin, Perel, & Neal, 2001; van Goozen et al., 1998). However, resource 
control theory is based on normative variation in human behavior, and the literature has 
been built on community samples (e.g., Hawley, 2003b; Hawley, Little, et al., 2007; 
Hawley et al., 2002, 2009). Thus, further research is needed in order to test whether 
resource control strategies, and their relation to physiological stress reactivity, differ 
between community and clinical populations.  
Additionally, there were no physiological indices in the current study that 
examined the PNS in isolation. The inclusion of a parasympathetically-mediated measure 
of reactivity such as RSA-R would help to clarify the role of this system in the 
associations investigated in this study. Further, the SNS and PNS operate in concert to 
provide a coordinated physiological response to stressors. In fact, El-Sheikh and 
colleagues (2009) have identified four common patterns of responses across these two 
systems, and discussed the various implications of each of these patterns.  It is possible 
that these different patterns may be differentially related to resource control behaviors. 
Therefore, it will be important for future studies to examine the role of interactions 
between the SNS and PNS, and consider how different profiles of responses may relate to 




 The current study has important implications. Although a number of studies have 
examined the associations between resource control strategies and adjustment outcomes 
(e.g., Hawley, 2003b; Hawley, Little, et al., 2007; Hawley et al., 2002, 2009; Pellegrini & 
Bartini, 2001; Roseth et al., 2011; Strayer & Strayer, 1976), this is the first study to 
investigate resource control strategies and physiological reactivity in middle childhood. 
Thus, this study addressed an important empirical gap.  
 Additionally, research indicates that there may be consequences from 
physiological stress system activation. Reactions to short-term stress are typically 
adaptive, but prolonged activation of the stress response systems can be dysfunctional 
and damaging to humans’ physical and psychological health (Ellis & Del Giudice, 2014). 
The physiological changes that result from continual adaptation to high levels of stress 
may increase risk for chronic illness (e.g., cardiac disease, psychiatric disorders, the 
common cold; Cohen & Herbert, 1996; Danese & McEwen, 2012; Glaser, Rabin, 
Chesney, Cohen, & Natelson, 1999; Seeman et al., 2001). Thus, prolonged exposure to 
negative peer interactions may lead to chronic physiological stress reactivity and 
associated negative physical health outcomes (Danese & McEwen, 2012). The results of 
the current study suggest that there may be cardiovascular impacts related to the resource 
control behaviors children choose to use in the context of their social groups; 
furthermore, these effects may be most pronounced in social stressors. Therefore, the 
current study provides the first step in investigating the associations between resource 
control strategies and long-term physical health in children. This may have important 
implications for the development of intervention and prevention programs that will help 





Means, Standard Deviations, Normality Statistics and Missing Data 







1. Age 10.47 0.92 9 – 12 -0.11 (0.24) -0.80 (0.48) 0% 
2. Gender .01 1.01 -1 – 1 -0.02 (0.24) -2.04 (0.48)* 1% 
3. BMI 17.70  3.00 12.5 – 27.17 0.89 (0.24)* 0.58 (0.48) 0% 
4. CC 1.19 0.35 1 – 3.17 2.99 (0.24)* 11.16 (0.48)* 0% 
5. PC 1.66 0.55 1 – 3.5 0.77 (0.24)* 0.11 (0.48) 0% 
6. HR-BL 
CB 
84.91 10.69 61.76 – 116.02 0.27 (0.24) 0.00 (0.48) 2% 
7. HR-BL 
MT 
85.32 10.59 62.78 – 118.92 0.40 (0.24) 0.15 (48) 2% 
8. HR-BL 
SCI 
84.55  11.11 60.99 – 117.83 0.45 (0.25) 0.21 (0.49) 3% 
9. SCL-
BL CB 
7.07 3.67 0.26 – 22.25 1.02 (0.24)* 2.27 (0.48) 2% 
10. SCL-
BL MT 
7.51 3.35  0.23 – 18.46 0.54 (0.24)* 0.91 (0.48) 2% 
11. SCL-
BL SCI 















13.30 64.00 – 138.80 -0.56 (0.26)* 1.40 (0.51)* 13% 
15. DBP-
BL CB 
62.88  16.50 37.60 – 117.80 1.16 (0.26)* 1.24 (0.51)* 11% 
16. DBP-
BL MT 




Table 1 continued  
17. DBP-
BL SCI 
64.07 17.35 31.80 – 115.90 0.74 (0.26) 0.71 (0.51) 13% 
18. HR-R 
CB 
-4.13 4.26 -19.16 – 5.90 -0.47 (0.25) 1.01 (0.49)* 4% 
19. HR-R 
MT 
2.31 5.65 -13.83 – 22.83 0.38 (0.24) 1.23 (0.48)* 2% 
20. HR-R 
SCI 
4.73 5.11 -13.38 – 25.07 0.37 (0.25) 3.15 (0.49) 4% 
21. SCL-
R CB 
0.63 0.73 -0.74 – 4.70  1.97 (0.25)* 8.85 (0.49)* 4% 
22. SCL-
R MT 
0.57 0.72 -0.45 – 4.03 1.68 (0.24)* 4.72 (0.48)* 2% 
23. SCL-
R SCI 
1.39 1.34  -0.69 – 6.61 1.70 (0.25)* 3.27 (0.49)* 3% 
24. SBP-R 
CB 
-3.38  11.47 -40.90 – 32.90 -0.42 (0.26) 1.88 (0.51)* 12% 
25. SBP-R 
MT 
6.73  14.45 -29.20 – 41.40 0.32 (0.26) -0.25 (0.52) 15% 
26. SBP-R 
SCI 
5.47  11.63 -41.80 – 32.80 -1.06 (0.26)* 3.06 (0.52)* 16% 
27. DBP-
R CB 
-3.41 17.68 -65.60 – 42.80 -0.73 (0.26)* 2.20 (0.51)* 12% 
28. DBP-
R MT 
1.40 14.17 -34.80 – 38.60 0.21 (0.26) -0.05 (0.52) 15% 
29. DBP-
R SCI 
4.13 18.89 -53.40 – 60.70 -0.22 (0.26) 1.14 (0.52)* 16% 
Notes: BMI = Body Mass Index. CC = Coercive Control Strategies. PC = Prosocial Control Strategies. CB 
= Cyberball. MT = Mirror Tracing. SCI = Social Competence Interview. HR-BL = Baseline Heart Rate. 
SCL-BL = Baseline Skin Conductance Level. SBP-BL = Baseline Systolic Blood Pressure. DBP-BL = 
Baseline Diastolic Blood Pressure. HR-R = Heart Rate Reactivity. SCL-R = Skin Conductance Level 
Reactivity. SBP-R = Systolic Blood Pressure Reactivity. DBP-R = Diastolic Blood Pressure Reactivity. 






Mean Levels of Control Strategy by Group 
Resource Control 
Group 




Bistrategic 12 (25%) 1.94 (.49)a 2.31 (.49)a 
Prosocial 27 (44%) 1.05 (.08)b 2.20 (.33)a 
Coercive  11 (73%) 1.39 (.11)c 1.27 (.17)b 
Non-controller 21 (38%) 1 (0)d 1.04 (.07)c 
Typical  29 (62%) 1.06 (.08)b 1.47 (.18)d 
Note: Superscript letter notations indicate mean differences at p ≤ .05; ANOVAs run separately for 


































1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Gender 1
2. Age 0.11 1
3. BMI 0.05 0.13 1
4. PC 0.11 0.08 0.22
* 1




6. HR-BL CB 0.05 -0.11 0.02 -0.02 0.14 1
7. HR-BL MT 0.06 -0.13 -0.02 -0.01 0.16 0.92
*** 1






9. SCL-BL CB -0.10 -0.11 -0.11 -0.08 0.01 -0.06 -0.04 -0.04 1
10. SCL-BL MT -0.03 -0.14 -0.13 -0.09 -0.09 -0.10 -0.10 -0.10 0.68
*** 1
11. SCL-BL SCI 0.10 -0.13 -.17




12. SBP-BL CB 0.05 0.27
* 0.11 0.00 0.04 0.09 0.01 0.08 -0.02 -0.10 0.10 1
13. SBP-BL MT 0.05 0.33
** 0.03 -0.05 -0.09 0.08 0.05 0.07 0.01 0.02 0.12 0.56
*** 1
14. SBP-BL SCI -0.13 0.10 0.06 0.01 0.23




15. DBP-BL CB -0.16 0.09 -0.01 -0.18 0.14 0.00 -0.05 0.02 -0.03 -0.13 0.02 0.39
*** 0.17 0.36
*** 1
16. DBP-BL MT -0.19
+
0.22
* -0.04 -0.08 -0.11 0.08 0.09 0.07 0.10 0.05 0.00 0.07 0.24
** 0.09 0.10




18. HR-R CB -0.01 0.02 -0.03 -0.02 0.05 -0.13 0.01 -0.02 -0.27






19. HR-R MT -0.02 0.00 -0.10 -0.04 -0.01 0.05 -0.05 0.00 -0.09 -0.01 0.02 0.02 -0.06 0.05 0.09
20. HR-R SCI -0.14 0.05 -.28
** -0.07 -0.27
** -0.12 -0.12 0.32
*** -0.14 -0.05 -0.16 -0.20
+ -0.13 -0.23
* -0.04
21. SCL-R CB 0.14 0.00 -0.01 -0.15 -0.11 -0.17 -0.14 -0.16 -0.16 0.15 0.13 0.00 -0.09 -0.07 -0.11





*** -0.02 -0.04 0.01 -0.02
23. SCL-R SCI -0.04 -0.10 -0.10 0.05 0.04 0.03 0.06 0.01 0.34
***
0.33




24. SBP-R CB -0.06 -0.06 -0.13 -0.05 -0.10 -0.04 0.00 -0.06 -0.03 0.04 0.11 0.55
*** -0.07 -0.17 -0.21
*
25. SBP-R MT 0.06 -0.34
**
-.22




26. SBP-R SCI 0.07 0.14 0.10 0.01 -0.24
* 0.08 -0.01 -0.01 0.39
*** -0.04 -0.33
** -0.04 0.05 0.53
*** -0.14








28. DBP-R MT 0.07 -0.05 0.01 -0.05 0.09 -0.02 0.03 -0.04 0.17 0.09 0.19
+ 0.16 0.05 0.05 -0.07





Table 3, continued 
 
Notes: BMI = Body Mass Index. PC = Prosocial Control Strategies.  CC = Coercive Control Strategies. CB 
= Cyberball. MT = Mirror Tracing. SCI = Social Competence Interview. HR-BL = Baseline Heart Rate. 
SCL-BL = Baseline Skin Conductance Level. SBP-BL = Baseline Systolic Blood Pressure. DBP-BL = 
Baseline Diastolic Blood Pressure. HR-R = Heart Rate Reactivity. SCL-R = Skin Conductance Level 
Reactivity. SBP-R = Systolic Blood Pressure Reactivity. DBP-R = Diastolic Blood Pressure Reactivity.  
Gender coded: -1 = Male, 1 = Female.  
+ p < .10, * p < .05, ** p < .01, *** p < .001 
 
 
















16. DBP-BL MT 1
17. DBP-BL SCI 0.11 1
18. HR-R CB -0.03 -0.14 1
19. HR-R MT -0.01 0.01 0.36
*** 1
20. HR-R SCI -0.08 -0.31
** 0.17 0.22
* 1




22. SCL-R MT 0.07 -0.07 -0.07 0.25
* -0.03 0.23
* 1
23. SCL-R SCI -0.01 -0.02 -0.12 -0.03 -0.01 -0.02 0.45
*** 1
24. SBP-R CB 0.09 -0.08 0.17 0.02 0.16 0.02 -0.03 -0.16 1
25. SBP-R MT -0.17 -0.03 0.17 0.09 0.22
* 0.06 -0.03 0.00 0.21
+ 1
26. SBP-R SCI 0.18 0.36
*** 0.13 0.13 0.18
+
0.19
+ -0.05 0.05 0.08 -0.14 1
27. DBP-R CB 0.01 -0.22
* 0.15 -0.07 0.13 -0.05 0.00 0.24
*
0.33
** 0.09 0.07 1
28. DBP-R MT -0.32
** -0.05 -0.06 -0.18 0.09 0.07 0.12 0.25
* 0.00 0.03 -0.15 0.00 1
29. DBP-R SCI 0.10 0.61
*** 0.03 0.08 0.26
* 0.07 -0.02 -0.05 0.09 -0.05 0.49




Table 4  
ANCOVA results – HR-R 
Task  Variable F Group N Mean HR-R 
(SD) 
Cyberball HR-BL 1.81 Bistrategic  12 -4.21 (3.96) 
 Age 0.04 Prosocial  27 -4.50 (4.58) 
 BMI 0.03 Coercive   9 -4.14 (3.47) 
 RC group 0.15 Non-controller  20 -3.93 (4.63) 
   Typical  28 -3.88 (4.28) 
SCI HR-BL 9.73** Bistrategic  12 2.82 (6.34) 
 Age 0.29 Prosocial  27 4.97 (4.13) 
 BMI 5.29* Coercive   10 2.87 (4.16) 
 RC group 0.88 Non-controller  19 6.18 (5.30) 
   Typical  28 4.99 (5.47) 
MT HR-BL 0.16 Bistrategic  12 0.31 (6.59) 
 Age 0.02 Prosocial  27 2.23 (5.73) 
 BMI 0.44 Coercive   10 2.57 (4.16) 
 RC group 0.74 Non-controller  20 4.06 (5.33) 
   Typical  29 1.91 (5.85) 
Notes: HR-R = Heart Rate Reactivity. HR-BL = Baseline Heart Rate. BMI = Body Mass Index. RC Group 
= Resource Control Group. SCI = Social Competence Interview. MT = Mirror Tracing. 






















ANCOVA results – SCL-R 
Task  Variable F Group N Mean SCL-R 
(SD) 
Cyberball SCL-BL 2.74 Bistrategic  11 0.29 (0.44) 
 Age 0.01 Prosocial  27 0.59 (0.60) 
 BMI 0.03 Coercive   9 0.69 (0.62) 
 RC group 1.07 Non-controller  21 0.82 (1.01) 
   Typical  28 0.64 (.72) 
SCI SCL-BL 2.26  Bistrategic  12 1.51 (1.69) 
 Age 0.66 Prosocial  27 1.62 (1.62) 
 BMI 0.44 Coercive   10 1.01 (0.97) 
 RC group 0.69 Non-controller  20 1.39 (1.50) 
   Typical  28 1.24 (0.84) 
MT SCL-BL 3.09+ Bistrategic  11 0.33 (0.38) 
 Age 0.02 Prosocial  27 0.63 (0.93) 
 BMI 0.13 Coercive   10 0.74 (0.54) 
 RC group 0.50 Non-controller  21 0.49 (0.64) 
   Typical  29 0.61 (0.72) 
Notes: SCL-R = Skin Conductance Level Reactivity. SCL-BL = Baseline Skin Conductance Level. BMI = 
Body Mass Index. RC Group = Resource Control Group. SCI = Social Competence Interview. MT = 
Mirror Tracing. 





















ANCOVA results – SBP-R 
Task  Variable F Group N Mean DBP-R 
(SD) 
Cyberball SBP-BL 36.13*** Bistrategic  9 -5.09 (12.62) 
 Age 0.40 Prosocial  26 -2.28 (10.63) 
 BMI 1.13 Coercive   8 -2.69 (10.78) 
 RC group 0.86 Non-controller  18 -5.35 (11.35) 
   Typical  27 -2.76 (12.70) 
SCI SBP-BL 32.27*** Bistrategic  9 2.27 (9.41) 
 Age 3.49+ Prosocial  25 7.78 (9.12) 
 BMI 1.51 Coercive   8 0.49 (14.49) 
 RC group 0.24 Non-controller  15 5.77 (15.62) 
   Typical  27 5.70 (11.11) 
MT SBP-BL 20.93*** Bistrategic  9 11.89 (14.08) 
 Age 2.62 Prosocial  24 6.10 (15.59) 
 BMI 5.05* Coercive   9 7.91 (14.19) 
 RC group 0.71 Non-controller  16 7.13 (15.73) 
   Typical  27 4.94 (13.43) 
Notes: SBP-R = Systolic Blood Pressure Reactivity. SBP-BL = Baseline Systolic Blood Pressure. BMI = 
Body Mass Index. RC Group = Resource Control Group. SCI = Social Competence Interview. MT = 
Mirror Tracing. 





















ANCOVA results – DBP-R 
Task  Variable F Group N Mean DBP-R 
(SD) 
Cyberball DBP-BL 74.07*** Bistrategic  9 -5.71 (20.61) 
 Age 1.02 Prosocial  26 -1.32 (12.09) 
 BMI 1.31 Coercive   8 -9.79 (27.26) 
 RC group 1.75 Non-controller  18 -8.27 (18.75) 
   Typical  27 0.48 (17.16) 
SCI DBP-BL 51.88*** Bistrategic  9 -0.81 (13.61) 
 Age 0.06 Prosocial  25 9.85 (20.36) 
 BMI 0.00 Coercive   8 3.59 (26.56) 
 RC group 1.93 Non-controller  15 1.55 (14.09) 
   Typical  27 2.07 (18.83) 
MT DBP-BL 8.74** Bistrategic  9 4.46 (18.04) 
 Age 0.15 Prosocial  24 -1.86 (11.57) 
 BMI 0.00 Coercive   9 4.80 (12.42) 
 RC group 0.62 Non-controller  16 2.76 (16.85) 
   Typical  27 1.34 (14.16) 
Notes: DBP-R = Diastolic Blood Pressure Reactivity. DBP-BL = Baseline Diastolic Blood Pressure. BMI = 
Body Mass Index. RC Group = Resource Control Group. SCI = Social Competence Interview. MT = 
Mirror Tracing. 





















Table 8  
Regression Model for Coercive Control and Prosocial Control Predicting Physiological 
Reactivity during Cyberball 
 Variable B SE R2 
SCL-R Age -0.02 0.08 0.06 
 BMI 0.00 0.03  
 SCL-BL -0.03 0.03  
 CC -0.15 0.28  
 PC -0.19 0.13  
 CC x PC 0.04 0.28  
HR-R Age 0.10 0.46 0.08 
 BMI -0.07 0.17  
 HR-BL -0.07+ 0.04  
 CC -0.53 1.59  
 PC -0.47 0.76  
 CC x PC 2.85 1.78  
SBP-R Age 1.05 1.33 0.42***
 BMI -0.16 0.34  
 SBP-BL -0.51*** 0.09  
 CC 6.69 4.18  
 PC -0.72 1.95  
 CC x PC -11.58** 3.87  
DBP-R Age -0.82 1.65 0.60***
 BMI -0.23 0.36  
 DBP-BL -0.82*** 0.13  
 CC 16.08** 6.34  
 PC -2.45 2.60  
 CC x PC -18.81** 6.66  
Notes: bs are unstandardized coefficients. SCL-R = Skin Conductance Level Reactivity. BMI = Body  
Mass Index. SCL-BL = Baseline Skin Conductance. CC = Coercive Control Strategies. PC = Prosocial 
Control Strategies.HR-R = Heart Rate Reactivity. HR-BL = Baseline Heart Rate. SBP-R = Systolic Blood 
Pressure Reactivity. SBP-BL = Baseline Systolic Blood Pressure. DBP-R = Diastolic Blood Pressure 
Reactivity. DBP-BL = Baseline Diastolic Blood Pressure. 






Regression Model for Coercive Control and Prosocial Control Predicting Physiological 
Reactivity during the Social Competence Interview 
 Variable B SE R2 
SCL-R Age -.10 0.14 0.07 
 BMI -0.04 0.04  
 SCL-BL 0.06 0.05  
 CC 0.37 0.55  
 PC 0.19 0.25  
 CC x PC -0.50 0.46  
SBP-R Age 2.20* 0.98 0.35***
 BMI 0.56 0.40  
 SBP-BL -0.47*** 0.08  
 CC -2.50 3.95  
 PC 1.27 1.87  
 CC x PC -2.71 4.51  
DBP-R Age 0.40 1.91 0.39***
 BMI 0.18 0.57  
 DBP-BL -0.65*** 0.09  
 CC -6.75 4.77  
 PC 3.71 3.91  
 CC x PC -2.77 4.97  
HR-R Age 0.14 0.48 0.29** 
 BMI -0.43*** 0.14  
 HR-BL -0.13** 0.04  
 CC -4.79* 2.16  
 PC 0.41 0.81  
 CC x PC 3.64* 1.60  
Notes: bs are unstandardized coefficients. SCL-R = Skin Conductance Level Reactivity. BMI = Body  
Mass Index. SCL-BL = Baseline Skin Conductance. CC = Coercive Control Strategies. PC = Prosocial 
Control Strategies. SBP-R = Systolic Blood Pressure Reactivity. SBP-BL = Baseline Systolic Blood 
Pressure. DBP-R = Diastolic Blood Pressure Reactivity. DBP-BL = Baseline Diastolic Blood Pressure.  
HR-R = Heart Rate Reactivity. HR-BL = Baseline Heart Rate. 





Table 10  
Regression Model for Coercive Control and Prosocial Control Predicting Physiological 
Reactivity during Mirror Tracing 
 Variable B SE R2 
SCL-R Age 0.01 0.07 0.05 
 BMI -0.01 0.02  
 SCL-BL 0.04* 0.02  
 CC 0.01 0.26  
 PC 0.02 0.14  
 CC x PC -0.27 0.27  
HR-R Age 0.03 0.65 0.06 
 BMI -0.21 0.19  
 HR-BL -0.04 0.06  
 CC -1.77 2.25  
 PC -0.37 1.05  
 CC x PC 3.52 2.77  
SBP-R Age -2.54 1.60 0.36***
 BMI -1.01* 0.47  
 SBP-BL -0.51*** 0.11  
 CC 5.22 5.28  
 PC 1.04 2.74  
 CC x PC -2.80 6.48  
DBP-R Age 0.56 1.64 0.11 
 BMI -0.04 0.45  
 DBP-BL -0.31** 0.11  
 CC 1.21 6.32  
 PC -3.03 2.58  
 CC x PC 4.43 5.65  
Notes: bs are unstandardized coefficients. SCL-R = Skin Conductance Level Reactivity. BMI = Body  
Mass Index. SCL-BL = Baseline Skin Conductance. CC = Coercive Control Strategies. PC = Prosocial 
Control Strategies.HR-R = Heart Rate Reactivity. HR-BL = Baseline Heart Rate. SBP-R = Systolic Blood  
Pressure Reactivity. SBP-BL = Baseline Systolic Blood Pressure. DBP-R = Diastolic Blood Pressure 
Reactivity. DBP-BL = Baseline Diastolic Blood Pressure. 






Figure 1. Two-way interaction between coercive control strategies (CC) and prosocial control  
strategies (PC) in the prediction of systolic blood pressure reactivity during the Cyberball task.  
Simple slopes were tested at 1 SD above and below the mean. 






Figure 2. Two-way interaction between coercive control strategies (CC) and prosocial control  
strategies (PC) in the prediction of diastolic blood pressure reactivity during the Cyberball task.  
Simple slopes were tested at 1 SD above and below the mean. 

























Figure 3. Two-way interaction between coercive control strategies (CC) and prosocial control  
strategies (PC) in the prediction of heart rate reactivity during the SCI. 
Simple slopes were tested at 1 SD above and below the mean. 
+ indicates a marginally statistically significant simple slope at p ≤ .10. 



















Abbott, D. H., Keverne, E. B., Bercovitch, F. B., Shively, C. A., Mendoza, S. P., 
Saltzman, W., … Sapolsky, R. M. (2003). Are subordinates always stressed? A 
comparative analysis of rank differences in cortisol levels among primates. 
Hormones and Behavior, 43(1), 67–82. https://doi.org/10.1016/S0018-
506X(02)00037-5 
 
Adler, P. A., & Adler, P. (1998). Peer power: Preadolescent culture and identity. New 
Brunswick, NJ: Rutgers University Press. 
 
Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting 
interactions. Thousand Oaks, CA: Sage Publications.  
 
Appelhans, B. M., & Luecken, L. J. (2006). Heart rate variability as an index of regulated 
 emotional responding. Review of General Psychology, 10(3), 229–240. 
 http://doi.org/10.1037/1089-2680.10.3.229 
 
Baron, C. E., Smith, T. W., Uchino, B. N., Baucom, B. R., & Birmingham, W. C. (2016). 
Getting along and getting ahead: Affiliation and dominance predict ambulatory 
blood pressure. Health Psychology, 35(3), 253–261. 
https://doi.org/http://doi.org/10.1037/hea0000290 
 
Begen, F. M., & Turner-Cobb, J. M. (2015). Benefits of belonging: Experimental 
manipulation of social inclusion to enhance psychological and physiological 
health parameters. Psychology & Health, 30(5), 568–582. 
https://doi.org/10.1080/08870446.2014.991734 
 
Bergman, L. R., & Magnusson, D. (1997). A person-oriented approach in research on 
developmental psychopathology. Development and Psychopathology, 9(2), 291–
319. https://doi.org/10.1017/S095457949700206X 
 
Berntson, G. G., Bechara, A., Damasio, H., Tranel, D., & Cacioppo, J. T. (2007). 
Amygdala contribution to selective dimensions of emotion. Social Cognitive and 
Affective Neuroscience, 2(2), 123–129. https://doi.org/10.1093/scan/nsm008 
 
Bierman, K. L., Smoot, D. L., & Aumiller, K. (1993). Characteristics of aggressive-
rejected, aggressive (nonrejected), and rejected (nonaggressive) boys. Child 
Development, 64(1), 139–151. https://doi.org/10.1111/j.1467-
8624.1993.tb02900.x 
 
Blackhart, G. C., Eckel, L. A., & Tice, D. M. (2007). Salivary cortisol in response to 






Boldizar, J. P., Perry, D. G., & Perry, L. C. (1989). Outcome values and aggression. 
Child Development, 60(3), 571–579. https://doi.org/10.2307/1130723 
 
Boyce, W. T., Quas, J., Alkon, A., Smider, N. A., Essex, M. J., & Kupfer, D. J. (2001). 
Autonomic reactivity and psychopathology in middle childhood. The British 
Journal of Psychiatry, 179(2), 144–150. https://doi.org/10.1192/bjp.179.2.144 
 
Brownley, K. A., Hurwitz, B. E., & Schneiderman, N. (2000). Cardiovascular 
psychophysiology. In J. T. Cacioppo, L. G. Tassinary, & G. G. Berntson (Eds.), 
Handbook of psychophysiology, 2nd edition (pp. 224 - 264). Cambridge University 
Press.  
 
Caplan, M., Vespo, J., Pedersen, J., & Hay, D. F. (1991). Conflict and its resolution in 
small groups of one- and two-year-olds. Child Development, 62(6), 1513–1524. 
https://doi.org/10.1111/j.1467-8624.1991.tb01622.x 
 
Chen, E., Matthews, K. A., Salomon, K., & Ewart, C. K. (2002). Cardiovascular 
reactivity during social and nonsocial stressors: Do children’s personal goals and 
expressive skills matter? Health Psychology, 21(1), 16–24. 
https://doi.org/http://doi.org/10.1037/0278-6133.21.1.16 
 
Chrousos, G., & Gold, P. (1992). The concepts of stress and stress system disorders: 
Overview of physical and behavioral homeostasis. JAMA, 267(9), 1244–1252. 
https://doi.org/10.1001/jama.1992.03480090092034 
 
Chung, T.Y., & Asher, S. R. (1996). Children’s goals and strategies in peer conflict 
situations. Merrill-Palmer Quarterly, 42(1), 125–147. 
 
Cillessen, A. H. N., & Mayeux, L. (2004). From censure to reinforcement: 
Developmental changes in the association between aggression and social status. 
Child Development, 75(1), 147–163. https://doi.org/10.1111/j.1467-
8624.2004.00660.x 
 
Cillessen, A. H. N., & Rose, A. J. (2005). Understanding popularity in the peer system. 
Current Directions in Psychological Science, 14(2), 102–105. 
https://doi.org/10.1111/j.0963-7214.2005.00343.x 
 
Cloutier, J., Norman, G. J., Li, T., & Berntson, G. G. (2013). Person perception and 
autonomic nervous system response: The costs and benefits of possessing a high 









Cohen, S., & Herbert, T. B. (1996). Health psychology: Psychological factors and 
physical disease from the perspective of human psychoneuroimmunology. Annual 
Review of Psychology, 47, 113-142. 
https://doi.org/10.1146/annurev.psych.47.1.113  
 
Coie, J. D., & Dodge, K. A. (1983). Continuities and changes in children’s social status: 
A five-year longitudinal study. Merrill-Palmer Quarterly, 29(3), 261–282. 
 
Coie, J. D., Dodge, K. A., & Coppotelli, H. (1982). Dimensions and types of social 
status: A cross-age perspective. Developmental Psychology, 18(4), 557–570. 
https://doi.org/10.1037/0012-1649.18.4.557 
 
Coie, J. D., Dodge, K. A., Terry, R., & Wright, V. (1991). The role of aggression in peer 
relations: An analysis of aggression episodes in boys’ play groups. Child 
Development, 62(4), 812–826. https://doi.org/10.1111/j.1467-
8624.1991.tb01571.x 
 
Coles, M. G. H. (1972). Cardiac and respiratory activity during visual search. Journal of 
Experimental Psychology, 96(2), 371–379. https://doi.org/10.1037/h0033603 
 
Cook, H., & Stingle, S. (1974). Cooperative behavior in children. Psychological Bulletin, 
81(12), 918-933. https://doi.org/10.1037 
 
Crick, N. R., & Bigbee, M. A. (1998). Relational and overt forms of peer victimization: 
A multiinformant approach. Journal of Consulting and Clinical Psychology, 
66(2), 337–347. https://doi.org/10.1037/0022-006X.66.2.337 
 
Crick, N. R., Casas, J. F., & Nelson, D. A. (2002). Toward a more comprehensive 
understanding of peer maltreatment: Studies of relational victimization. Current 
Directions in Psychological Science, 11(3), 98–101. https://doi.org/10.1111/1467-
8721.00177 
 
Crozier, J. C., Dodge, K. A., Fontaine, R. G., Lansford, J. E., & Bates, J. E. (2008). 
Social information processing and cardiac predictors of adolescent antisocial 
behavior. Abnormal Psychology, 117(2), 253–267. https://doi.org/10.1037/0021-
843X.117.2.253 
 
Curtis, B. M., & O’Keefe Jr., J. H. (2002). Autonomic tone as a cardiovascular risk 
factor: The dangers of chronic fight or flight. Mayo Clinic Proceedings, 77(1), 
45–54. https://doi.org/10.4065/77.1.45 
 
Danese, A., & McEwen, B. S. (2012). Adverse childhood experiences, allostasis, 





Dawson, M. E., Schell, A. M., & Filion, D. L. (2007). The electrodermal system. In J. 
Cacioppo, L. G. Tassinary, & G. G. Berntson (Eds.), The handbook of 
psychophysiology (159-181). New York, NY: Cambridge University Press.  
 
Dickerson, S. S., Gruenewald, T. L., & Kemeny, M. E. (2004). When the social self is 
threatened: Shame, physiology, and health. Journal of Personality, 72(6), 1191–
1216. https://doi.org/10.1111/j.1467-6494.2004.00295.x 
 
Dickerson, S. S., Mycek, P. J., & Zaldivar, F. (2008). Negative social evaluation, but not 
mere social presence, elicits cortisol responses to a laboratory stressor task. 
Health Psychology, 27(1), 116–121. https://doi.org/10.1037/0278-6133.27.1.116 
 
Dufton, L. M., Dunn, M. J., Slosky, L. S., & Compas, B. E. (2011). Self-reported and 
laboratory-based responses to stress in children with recurrent pain and anxiety. 
Journal of Pediatric Psychology, 36(1), 95–105. 
https://doi.org/10.1093/jpepsy/jsq070 
 
Eisenberg, N., Fabes, R. A., & Spinrad, T. L. (2006). Prosocial development. In W. 
Damon and R. M. Lerner (Eds.), Handbook of child psychology, 6th edition (Vol. 
3, pp. 99-718). Hoboken, NJ: Wiley.  
 
Eisenberg, N., Fabes, R. A., Schaller, M., Carlo, G., & Miller, P. A. (1991). The relations 
of parental characteristics and practices to children’s vicarious emotional 
responding. Child Development, 62(6), 1393–1408. 
https://doi.org/10.2307/1130814 
 
Eisenberg, N., & Giallanza, S. (1984). The relation of mode of pro-social behavior and 
other proprietary behaviors to toy dominance. Child Study Journal, 14(2), 115–
121. 
 
Ellis, B. J., & Del Giudice, M. (2014). Beyond allostatic load: Rethinking the role of 
stress in regulating human development. Development and Psychopathology, 
26(1), 1–20. https://doi.org/10.1017/S0954579413000849 
 
Ellis, B. J., Del Giudice, M., Dishion, T. J., Figueredo, A. J., Gray, P., Griskevicius, V., 
… Wilson, D. S. (2012). The evolutionary basis of risky adolescent behavior: 
Implications for science, policy, and practice. Developmental Psychology, 48(3), 
598–623. https://doi.org/10.1037/a0026220 
 
El-Sheikh, M., Keiley, M., & Hinnant, J. B. (2010). Developmental trajectories of skin 
conductance level in middle childhood: Sex, race, and externalizing behavior 






El-Sheikh, M., Keller, P. S., & Erath, S. A. (2007). Marital conflict and risk for child 
maladjustment over time: Skin conductance level reactivity as a vulnerability 
factor. Journal of Abnormal Child Psychology, 35(5), 715–727. 
https://doi.org/10.1007/s10802-007-9127-2 
 
El-Sheikh, M., Kouros, C. D., Erath, S., Cummings, E. M., Keller, P., Staton, L., … 
Collins, W. A. (2009). Marital conflict and children’s externalizing behavior: 
Interactions between parasympathetic and sympathetic nervous system activity. 
Monographs of the Society for Research in Child Development, 74(1), vii-79. 
 
Ewart, C. K., & Kolodner, K. B. (1991). Social competence interview for assessing 
physiological reactivity in adolescents. Psychosomatic Medicine, 53(3), 289–304. 
http://doi.org/10.1097/00006842-199105000-00003 
 
Ewart, C. K., Jorgensen, R. S., Schroder, K. E., Suchday, S., & Sherwood, A. (2004). 
Vigilance to a persisting personal threat: Unmasking cardiovascular consequences 
in adolescents with the Social Competence Interview. Psychophysiology, 41(5), 
799–804. https://doi.org/10.1111/j.1469-8986.2004.00199.x 
 
Ewart, C. K., Jorgensen, R. S., Suchday, S., Chen, E., & Matthews, K. A. (2002). 
Measuring stress resilience and coping in vulnerable youth: The social 
competence interview. Psychological Assessment, 14(3), 339–352. 
https://doi.org/10.1037/1040-3590.14.3.339 
 
Faul, F., Erdfelder, E., Lang, A. G. & Buchner, A. (2007). G*Power 3: A flexible 
statistical power analysis program for the social, behavioral and biomedical 
sciences. Behavior Research Methods, 39, 175-191. 
https://doi.org/10.3758/BF03193146 
 
Field, A. (2013). Discovering Statistics Using IBM SPSS Statistics (4th Ed.). Thousand 
Oaks, CA: Sage Publications. 
 
Findley, D., & Ojanen, T. (2013). Adolescent resource control: Associations with 
physical and relational aggression, prosocial and withdrawn behaviors, and peer 
regard. International Journal of Behavioral Development, 37(6), 518–529. 
https://doi.org/10.1177/0165025413503420 
 
Foa, E. B., & Foa, U. G. (1980). Resource theory: Interpersonal behavior as exchange. In 
K. J. Gergen, M. S. Greenberg, & R. H. Willis (Eds.), Social exchange (pp. 77–
94). Springer US. 
 
Gatzke-Kopp, L. M., Raine, A., Loeber, R., Stouthamer-Loeber, M., & Steinhauer, S. R. 
(2002). Serious delinquent behavior, sensation seeking, and electrodermal arousal. 





Gerin, W., Pieper, C., Levy, R., & Pickering, T. G. (1992). Social support in social 
interaction: A moderator of cardiovascular reactivity. Psychosomatic Medicine, 
54(3), 324–336. 
 
Gifford-Smith, M. E., & Brownell, C. A. (2003). Childhood peer relationships: Social 
acceptance, friendships, and peer networks. Journal of School Psychology, 41(4), 
235–284. https://doi.org/10.1016/S0022-4405(03)00048-7 
 
Glaser, R., Rabin, B., Chesney, M., Cohen, S., & Natelson, B. (1999). Stress-induced 
immunomodulation: Implications for infectious diseases? JAMA, 281(24), 2268–
2270. https://doi.org/10.1001/jama.281.24.2268 
 
Gouze, K. (1987). Attention and social problem solving as correlates of aggression in 
preschool males. Journal of Abnormal Child Psychology, 15(2), 181–197. 
https://doi.org/10.1007/BF00916348 
 
Graham, J. W. (2009). Missing data analysis: Making it work in the real world. Annual 
Review of Psychology, 60, 549–576. 
https://doi.org/10.1146/annurev.psych.58.110405.085530 
 
Graziano, W. G. (1984). A developmental approach to social exchange processes. In J. C. 
Masters & K. Yarkin-Levin (Eds.), Boundary areas in social and developmental 
psychology (pp. 161-194). Academic Press.  
 
Gunnar, M., & Quevedo, K. (2007). The neurobiology of stress and development. Annual 
Review of Psychology, 58, 145–173. 
https://doi.org/10.1146/annurev.psych.58.110405.085605 
 
Gunnar, M. R., Sebanc, A. M., Tout, K., Donzella, B., & van Dulmen, M. M. H. (2003). 
Peer rejection, temperament, and cortisol activity in preschoolers. Developmental 
Psychobiology, 43(4), 346–368. https://doi.org/10.1002/dev.10144 
 
Hansen, Å. M., Hogh, A., & Persson, R. (2011). Frequency of bullying at work, 
physiological response, and mental health. Journal of Psychosomatic Research, 
70(1), 19–27. https://doi.org/10.1016/j.jpsychores.2010.05.010 
 
Hansen, Å. M., Hogh, A., Persson, R., Karlson, B., Garde, A. H., & Ørbæk, P. (2006). 
Bullying at work, health outcomes, and physiological stress response. Journal of 
Psychosomatic Research, 60(1), 63–72. 
https://doi.org/10.1016/j.jpsychores.2005.06.078 
 
Hawley, P. H. (1999). The ontogenesis of social dominance: A strategy-based 





Hawley, P. H. (2002). Social dominance and prosocial and coercive strategies of resource 
control in preschoolers. International Journal of Behavioral Development, 26(2), 
167–176. https://doi.org/10.1080/01650250042000726 
 
Hawley, P. H. (2003a). Prosocial and coercive configurations of resource control in early 
adolescence: A case for the well-adapted Machiavellian. Merrill-Palmer 
Quarterly, 49(3), 279–309. https://doi.org/10.1353/mpq.2003.0013 
 
Hawley, P. H. (2003b). Strategies of control, aggression, and morality in preschoolers: 
An evolutionary perspective. Journal of Experimental Child Psychology, 85(3), 
213–235. https://doi.org/10.1016/S0022-0965(03)00073-0 
 
Hawley, P. H. (2011). The evolution of adolescence and the adolescence of evolution: 
The coming of age of humans and the theory about the forces that made them. 
Journal of Research on Adolescence, 21(1), 307–316. 
https://doi.org/10.1111/j.1532-7795.2010.00732.x 
 
Hawley, P. H. (2014a). Ontogeny and social dominance: A developmental view of human 
power patterns. Evolutionary Psychology, 12(2), 318–342. 
https://doi.org/10.1177/147470491401200204 
 
Hawley, P. H. (2014b). The duality of human nature: Coercion and prosociality in 
youths’ hierarchy ascension and social success. Current Directions in 
Psychological Science, 23(6), 433–438. 
https://doi.org/10.1177/0963721414548417 
 
Hawley, P. H. (2015). Social dominance in childhood and its evolutionary underpinnings: 
Why it matters and what we can do. Pediatrics, 135(Supplement 2), S31 - S38. 
https://doi.org/10.1542.peds.2014-3549D 
 
Hawley, P. H. (2016). Eight myths of child social development: An evolutionary 
approach to power, aggression, and social competence. In D. C. Geary & D. B. 
Berch (Eds.), Evolutionary perspectives on child development and education (pp. 
145–166). Springer International Publishing.  
 
Hawley, P. H., Johnson, S. E., Mize, J. A., & McNamara, K. A. (2007). Physical 
attractiveness in preschoolers: Relationships with power, status, aggression and 
social skills. Journal of School Psychology, 45(5), 499–521. 
https://doi.org/10.1016/j.jsp.2007.04.001 
 
Hawley, P. H., & Little, T. D. (1999). On winning some and losing some: A social 






Hawley, P. H., Little, T. D., & Card, N. A. (2007). The allure of a mean friend: 
Relationship quality and processes of aggressive adolescents with prosocial skills. 
International Journal of Behavioral Development, 31(2), 170–180. 
https://doi.org/10.1177/0165025407074630 
 
Hawley, P. H., Little, T. D., & Card, N. A. (2008). The myth of the alpha male: A new 
look at dominance-related beliefs and behaviors among adolescent males and 
females. International Journal of Behavioral Development, 32(1), 76–88. 
https://doi.org/10.1177/0165025407084054 
 
Hawley, P. H., Little, T. D., & Pasupathi, M. (2002). Winning friends and influencing 
peers: Strategies of peer influence in late childhood. International Journal of 
Behavioral Development, 26(5), 466–474. 
https://doi.org/10.1080/01650250143000427 
 
Hawley, P. H., Shorey, H. S., & Alderman, P. M. (2009). Attachment correlates of 
resource-control strategies: Possible origins of social dominance and interpersonal 
power differentials. Journal of Social and Personal Relationships, 26(8), 1097–
1118. https://doi.org/10.1177/0265407509347939 
 
Heffelfinger, A. K., & Newcomer, J. W. (2001). Glucocorticoid effects on memory 
function over the human life span. Development and Psychopathology, 13(3), 
491–513. 
 
Helseth, S. A., Waschbusch, D. A., King, S., & Willoughby, M. T. (2015). Aggression in 
children with conduct problems and callous-unemotional traits: Social 
information processing and response to peer provocation. Journal of Abnormal 
Child Psychology, 43(8), 1503–1514. https://doi.org/10.1007/s10802-015-0027-6 
 
Herpertz, S. C., Mueller, B., Wenning, B., Qunaibi, M., Lichterfeld, C., & Herpertz-
Dahlmann, B. (2003). Autonomic responses in boys with externalizing disorders. 
Journal of Neural Transmission, 110(10), 1181–1195. 
https://doi.org/10.1007/s00702-003-0026-6 
 
Hodges, E. V., Malone, M. J., & Perry, D. G. (1997). Individual risk and social risk as 
interacting determinants of victimization in the peer group. Developmental 
Psychology, 33(6), 1032–1039. https://doi.org/10.1037/0012-1649.33.6.1032 
 
Holterman, L. A., Murray-Close, D. K., & Breslend, N. L. (2016). Relational 
victimization and depressive symptoms: The role of autonomic nervous system 







Hubbard, J. A., Parker, E. H., Ramsden, S. R., Flanagan, K. D., Relyea, N., Dearing, K. 
F., … Hyde, C. T. (2004). The relations among observational, physiological, and 
self-report measures of children’s anger. Social Development, 13(1), 14–39. 
https://doi.org/10.1111/j.1467-9507.2004.00255.x 
 
Hubbard, J. A., Smithmyer, C. M., Ramsden, S. R., Parker, E. H., Flanagan, K. D., 
Dearing, K. F., … Simons, R. F. (2002). Observational, physiological, and self–
report measures of children’s anger: Relations to reactive versus proactive 
aggression. Child Development, 73(4), 1101–1118. https://doi.org/10.1111/1467-
8624.00460 
 
Hymel, S. (1986). Interpretations of peer behavior: Affective bias in childhood and 
adolescence. Child Development, 57(2), 431–445. 
https://doi.org/10.2307/1130599 
 
Hymel, S. Wagner, E., & Butler, L. J. (1990). Reputational bias: View from the peer 
group. In S. R. Asher & J. D. Coie (Eds.), Peer rejection in childhood, (156 - 
188). New York, NY: Cambridge University Press.  
 
Jackson, R. W., Treiber, F. A., Turner, J. R., Davis, H., & Strong, W. B. (1999). Effects 
of race, sex, and socioeconomic status upon cardiovascular stress responsivity and 
recovery in youth. International Journal of Psychophysiology, 31(2), 111–119. 
https://doi.org/10.1016/S0167-8760(98)00044-0 
 
Juster, R. P., McEwen, B. S., & Lupien, S. J. (2010). Allostatic load biomarkers of 
chronic stress and impact on health and cognition. Neuroscience & Biobehavioral 
Reviews, 35(1), 2–16. https://doi.org/10.1016/j.neubiorev.2009.10.002 
 
Juster, R. P., Perna, A., Marin, M. F., Sindi, S., & Lupien, S. J. (2012). Timing is 
everything: Anticipatory stress dynamics among cortisol and blood pressure 
reactivity and recovery in healthy adults. Stress, 15(6), 569–577. 
https://doi.org/10.3109/10253890.2012.661494 
 
Kamarck, T. W., Manuck, S. B., & Jennings, J. R. (1990). Social support reduces 
cardiovascular reactivity to psychological challenge: A laboratory model. 
Psychosomatic Medicine, 52(1), 42-58. http://doi.org/10.1097/00006842-
199001000-00004 
 
Kelly, M., McDonald, S., & Rushby, J. (2012). All alone with sweaty palms — 
Physiological arousal and ostracism. International Journal of Psychophysiology, 





Kliewer, W. (2006). Violence exposure and cortisol responses in urban youth. 
International Journal of Behavioral Medicine, 13(2), 109–120. 
https://doi.org/10.1207/s15327558ijbm1302_2 
 
Kliewer, W., Dibble, A. E., Goodman, K. L., & Sullivan, T. N. (2012). Physiological 
correlates of peer victimization and aggression in African American urban 
adolescents. Development and Psychopathology, 24(2), 637-650. 
https://doi.org/10.1017/S0954579412000211 
 
Knack, J. M., Jensen-Campbell, L. A., & Baum, A. (2011). Worse than sticks and stones? 
Bullying is associated with altered HPA axis functioning and poorer health. Brain 
and Cognition, 77(2), 183–190. https://doi.org/10.1016/j.bandc.2011.06.011 
 
Korte, S. M., Koolhaas, J. M., Wingfield, J. C., McEwen, B. S. (2005). The Darwinian 
concept of stress: Benefits of allostasis and costs of allostatic load and the trade-
offs in health and disease. Neuroscience & Biobehavioral Reviews, 29(1), 3-38. 
https://doi.org/10.1016/j.neubiorev.2004.09.009  
 
Kudielka, B. M., Buske-Kirschbaum, A., Hellhammer, D. H., & Kirschbaum, C. (2004). 
Differential heart rate reactivity and recovery after psychosocial stress (TSST) in 
healthy children, younger adults, and elderly adults: The impact of age and 
gender. International Journal of Behavioral Medicine, 11(2), 116–121. 
https://doi.org/10.1207/s15327558ijbm1102_8 
 
La Freniere, P. J., & Charlesworth, W. R. (1987). Effects of friendship and dominance 
status on preschooler’s resource utilization in a cooperative/competitive situation. 
International Journal of Behavioral Development, 10(3), 345–358. 
https://doi.org/10.1177/016502548701000305 
 
LaFontana, K. M., & Cillessen, A. H. N. (2002). Children’s perceptions of popular and 
unpopular peers: A multimethod assessment. Developmental Psychology, 38(5), 
635–647. https://doi.org/ 10.1037/0012-1649.38.5.635 
 
Lampert, R., Ickovics, J., Horwitz, R., & Lee, F. (2005). Depressed autonomic nervous 
system function in African Americans and individuals of lower social class: A 
potential mechanism of race- and class-related disparities in health outcomes. 
American Heart Journal, 150(1), 153–160. 
https://doi.org/10.1016/j.ahj.2004.08.008 
 
Lansford, J. E., Malone, P. S., Dodge, K. A., Pettit, G. S., & Bates, J. E. (2010). 
Developmental cascades of peer rejection, social information processing biases, 
and aggression during middle childhood. Development and Psychopathology, 





Laursen, B., & Hoff, E. (2006). Person-centered and variable-centered approaches to 
longitudinal data. Merrill-Palmer Quarterly, 52(3), 377–389. 
https://doi.org/10.1353/mpq.2006.0029 
 
Lease, A. M., Kennedy, C. A., & Axelrod, J. L. (2002). Children’s social constructions of 
popularity. Social Development, 11(1), 87–109. https://doi.org/10.1111/1467-
9507.00188 
 
Lepore, S. J., Allen, K. A., & Evans, G. W. (1993). Social support lowers cardiovascular 
reactivity to an acute stressor. Psychosomatic Medicine, 55(6), 518-524.  
http://doi.org/10.1097/00006842-199311000-00007 
 
Linden, W., Earle, T. L., Gerin, W., & Christenfeld, N. (1997). Physiological stress 
reactivity and recovery: Conceptual siblings separated at birth? Journal of 
Psychosomatic Research, 42(2), 117–135. https://doi.org/10.1016/S0022-
3999(96)00240-1 
 
Litwack, S. D., Aikins, J. W., & Cillessen, A. H. N. (2012). The distinct roles of 
sociometric and perceived popularity in friendship: Implications for adolescent 
depressive affect and self-esteem. The Journal of Early Adolescence, 32(2), 226–
251. https://doi.org/10.1177/0272431610387142 
 
Lorber, M. F. (2004). Psychophysiology of aggression, psychopathy, and conduct 
problems: A meta-analysis. Psychological Bulletin, 130(4), 531–552. 
https://doi.org/10.1037/0033-2909.130.4.531 
 
Lupien, S. J., Ouellet-Morin, I., Hupbach, A., Tu, M. T., Buss, C., Walker, D., … 
McEwen, B. S. (2006). Beyond the stress concept: Allostatic load - a 
developmental biological and cognitive perspective. In D. Cicchetti & D. J. 
Cohen (Eds.), Developmental psychopathology: Developmental neuroscience, 2nd 
edition (Vol 2, pp. 578–628). Hoboken, NJ: John Wiley & Sons, Inc. 
 
MacCallum, R. C., Zhang, S., Preacher, K. J., & Rucker, D. D. (2002). On the practice of 
dichotomization of quantitative variables. Psychological Methods, 7(1), 19–40. 
https://doi.org/10.1037//1082-989X.7.1.19 
 
Massey, A. R., Byrd-Craven, J., Auer, B. J., & Swearingen, C. L. (2015). Climbing the 
social ladder: Physiological response to social status in adolescents. Adaptive 
Human Behavior and Physiology, 1(1), 72–92. https://doi.org/10.1007/s40750-
014-0009-x 
 
Massey-Abernathy, A., & Byrd-Craven, J. (2016). Functional leadership: Bi-strategic 
controllers high on effortful control show gains in status and health. Personality 





Matthews, K. A., Salomon, K., Brady, S. S., & Allen, M. T. (2003). Cardiovascular 
reactivity to stress predicts future blood pressure in adolescence. Psychosomatic 
Medicine, 65(3), 410–415. https://doi.org/10.1097/01.PSY.0000057612.94797.5F 
 
McEwen, B. S. (1998). Stress, adaptation, and disease: Allostasis and allostatic load. 
Annals of the New York Academy of Sciences, 840, 33–44. 
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x 
 
Murray-Close, D. (2011). Autonomic reactivity and romantic relational aggression 
among female emerging adults: Moderating roles of social and cognitive risk. 
International Journal of Psychophysiology, 80(1), 28–35. 
https://doi.org/10.1016/j.ijpsycho.2011.01.007 
 
Murray-Close, D., & Crick, N. R. (2007). Gender differences in the association between 
cardiovascular reactivity and aggressive conduct. International Journal of 
Psychophysiology, 65(2), 103–113. https://doi.org/10.1016/j.ijpsycho.2007.03.011 
 
Murray-Close, D., Holterman, L. A., Breslend, N. L., & Sullivan, A. (2017). 
Psychophysiology of proactive and reactive relational aggression. Biological 
Psychology, 130, 77–85. https://doi.org/10.1016/j.biopsycho.2017.10.005 
 
Murray-Close, D., & Rellini, A. H. (2012). Cardiovascular reactivity and proactive and 
reactive relational aggression among women with and without a history of sexual 
abuse. Biological Psychology, 89(1), 54–62. 
https://doi.org/10.1016/j.biopsycho.2011.09.008 
 
Muthén, L. K., & Muthén, B. O. (1998 - 2012). Mplus User’s Guide. Seventh Edition. 
Los Angeles, CA: Muthén & Muthén. 
 
Nederhof, E., Marceau, K., Shirtcliff, E. A., Hastings, P. D., & Oldehinkel, A. J. (2015). 
Autonomic and adrenocortical interactions predict mental health in late 
adolescence: The TRAILS study. Journal of Abnormal Child Psychology, 43(5), 
847–861. https://doi.org/10.1007/s10802-014-9958-6 
 
Newcomb, A. F., Bukowski, W. M., & Pattee, L. (1993). Children’s peer relations: A 
meta-analytic review of popular, rejected, neglected, controversial, and average 
sociometric status. Psychological Bulletin, 113(1), 99–128. 
https://doi.org/10.1037/0033-2909.113.1.99 
 
Newton, T. L., Bane, C. M., Flores, A., & Greenfield, J. (1999). Dominance, gender, and 







Obradović, J. (2012). How can the study of physiological reactivity contribute to our 
understanding of adversity and resilience processes in development? Development 
and Psychopathology, 24(02), 371–387. 
https://doi.org/10.1017/S0954579412000053 
 
Obradović, J., Bush, N. R., & Boyce, W. T. (2011). The interactive effect of marital 
conflict and stress reactivity on externalizing and internalizing symptoms: The 
role of laboratory stressors. Development and Psychopathology, 23(1), 101–114. 
https://doi.org/10.1017/S0954579410000672 
 
Pajer, K., Gardner, W., Rubin, R. T., Perel, J., & Neal, S. (2001). Decreased cortisol 
levels in adolescent girls with Conduct Disorder. Archives of General Psychiatry, 
58(3), 297–302. https://doi.org/10.1001/archpsyc.58.3.297 
 
Parker, J. G., Rubin, K. H., Erath, S. A., Wojslawowicz, J. C., Buskirk, A. A. (2006). 
Peer relationships, child development, and adjustment: A developmental 
psychopathology perspective. In D. Cicchetti & D. J. Cohen (Eds.), 
Developmental psychopathology: Volume I theory and method (419-493). 
Hoboken, NJ: John Wiley & Sons, Inc. 
 
Parkhurst, J. T., & Hopmeyer, A. (1998). Sociometric popularity and peer-perceived 
popularity: Two distinct dimensions of peer status. The Journal of Early 
Adolescence, 18(2), 125–144. https://doi.org/10.1177/0272431698018002001 
 
Pellegrini, A. D., & Bartini, M. (2001). Dominance in early adolescent boys: Affiliative 
and aggressive dimensions and possible functions. Merrill-Palmer Quarterly, 
47(1), 142–163. https://doi.org/10.1353/mpq.2001.0004 
 
Peters, E., Riksen-Walraven, J. M., Cillessen, A. H. N., & de Weerth, C. (2011). Peer 
rejection and HPA activity in middle childhood: Friendship makes a difference. 
Child Development, 82(6), 1906–1920. https://doi.org/10.1111/j.1467-
8624.2011.01647.x 
 
Porges, S., & Raskin, D. (1969). Respiratory and heart rate components of attention. 
Journal of Experimental Psychology, 81(3), 497–503. 
https://doi.org/10.1037/h0027921 
 
Puckett, M. B., Aikins, J. W., & Cillessen, A. H. N. (2008). Moderators of the association 
between relational aggression and perceived popularity. Aggressive Behavior, 





Quigley, K. S., & Stifter, C. A. (2006). A comparative validation of sympathetic 
reactivity in children and adults. Psychophysiology, 43(4), 357–365. 
https://doi.org/10.1111/j.1469-8986.2006.00405.x 
 
Raine, A. D., Venables, P. H., & Mednick, S. A. (1997). Low resting heart rate at age 3 
years predisposes to aggression at age 11 years: Evidence from the Mauritius 
Child Health Project. Journal of the American Academy of Child & Adolescent 
Psychiatry, 36(10), 1457–1464. https://doi.org/10.1097/00004583-199710000-
00029 
 
Repetti, R. L., Taylor, S. E., & Seeman, T. E. (2002). Risky families: Family social 
environments and the mental and physical health of offspring. Psychological 
Bulletin, 128(2), 330–366. https://doi.org/10.1037/0033-2909.128.2.330 
 
Richards, J. E., & Casey, B. J. (1991). Heart rate variability during attention phases in 
young infants. Psychophysiology, 28(1), 43–53. https://doi.org/10.1111/j.1469-
8986.1991.tb03385.x 
 
Rose, A. J., Swenson, L. P., & Waller, E. M. (2004). Overt and relational aggression and 
perceived popularity: Developmental differences in concurrent and prospective 
relations. Developmental Psychology, 40(3), 378–387. 
https://doi.org/10.1037/0012-1649.40.3.378 
 
Roseth, C. J., Pellegrini, A. D., Dupuis, D. N., Bohn, C. M., Hickey, M. C., Hilk, C. L., 
& Peshkam, A. (2011). Preschoolers’ bistrategic resource control, reconciliation, 
and peer regard. Social Development, 20(1), 185–211. 
https://doi.org/10.1111/j.1467-9507.2010.00579.x 
 
Rothbart, M. K., Sheese, B. E., & Posner, M. I. (2007). Executive attention and effortful 
control: Linking temperament, brain networks, and genes. Child Development 
Perspectives, 1(1), 2–7. https://doi.org/10.1111/j.1750-8606.2007.00002.x 
 
Rudolph, K. D., Lansford, J. E., Rodkin, P. C. (2016). General interpersonal theories of 
developmental psychpathology. In D. Cicchetti (Ed.), Developmental 
psychopathology, 3rd edition (Vol 3, pp. 243-286). Hoboken, NJ: Wiley.   
 
Rudolph, K. D., Troop-Gordon, W., & Granger, D. A. (2010). Peer victimization and 
aggression: Moderation by individual differences in salivary cortiol and alpha-
amylase. Journal of Abnormal Child Psychology, 38(6), 843–856. 
https://doi.org/10.1007/s10802-010-9412-3 
 
Rutledge, T., Linden, W., & Paul, D. (2000). Cardiovascular recovery from acute 





Ryff, C. D., & Singer, B. (2000). Interpersonal flourishing: A positive health agenda for 
the new millennium. Personality and Social Psychology Review, 4(1), 30–44. 
https://doi.org/10.1207/S15327957PSPR0401_4 
 
Salomon, K., Matthews, K. A., & Allen, M. T. (2000). Patterns of sympathetic and 
parasympathetic reactivity in a sample of children and adolescents. 
Psychophysiology, 37(6), 842–849. https://doi.org/10.1111/1469-8986.3760842 
 
Sapolsky, R. M. (2005). The influence of social hierarchy on primate health. Science, 
308(5722), 648–652. https://doi.org/10.1126/science.1106477 
 
Satorra, A., & Bentler, P. M. (2001). A scaled difference chi-square test statistic for 
moment structure analysis. Psychometrika, 66(4), 507–514. 
https://doi.org/10.1007/BF02296192 
 
Scarpa, A., & Raine, A. (1997). Psychophysiology of anger and violent behavior. 
Psychiatric Clinics of North America, 20(2), 375–394. 
https://doi.org/10.1016/S0193-953X(05)70318-X 
 
Scheepers, D., & Ellemers, N. (2005). When the pressure is up: The assessment of social 
identity threat in low and high status groups. Journal of Experimental Social 
Psychology, 41(2), 192–200. https://doi.org/10.1016/j.jesp.2004.06.002 
 
Schoorl, J., Van Rijn, S., De Wied, M., Van Goozen, S. H. M., & Swaab, H. (2016). 
Variability in emotional/behavioral problems in boys with oppositional defiant 
disorder or conduct disorder: The role of arousal. European Child & Adolescent 
Psychiatry, 25(8), 821–830. https://doi.org/10.1007/s00787-015-0790-5 
 
Schwartz, A., Gerin, W., Davidson, K., Pickering, T., Brosschot, J., Thayer, J., … 
Linden, W. (2003). Toward a model of cardiovascular responses to stress and the 
development of cardiovascular disease. Psychosomatic Medicine, 65(1), 22–35. 
https://doi.org/10.1097/01.PSY.0000046075.79922.61 
 
Seeman, T. E., McEwen, B. S., Rowe, J. W., & Singer, B. H. (2001). Allostatic load as a 
marker of cumulative biological risk: MacArthur studies of successful aging. 
Proceedings of the National Academy of Sciences, 98(8), 4770–4775. 
https://doi.org/10.1073/pnas.081072698 
 
Sijtsema, J. J., Shoulberg, E. K., & Murray-Close, D. (2011). Physiological reactivity and 
different forms of aggression in girls: Moderating roles of rejection sensitivity and 







Snydersmith, M. A., Cacioppo, J. T. (1992). Parsing complex social factors to determine 
component effects: 1. Autonomic activity and reactivity as a function of human 
association. Journal of Social and Clinical Psychology, 11(3), 263-278. 
https://doi.org/10.1521/jscp.1992.11.3.263 
 
Strayer, F. F., & Strayer, J. (1976). An ethological analysis of social agonism and 
dominance relations among preschool children. Child Development, 47(4), 980–
989. https://doi.org/10.2307/1128434 
 
Stroud, L. R., Foster, E., Papandonatos, G. D., Handwerger, K., Granger, D. A., 
Kivlighan, K. T., & Niaura, R. (2009). Stress response and the adolescent 
transition: Performance versus peer rejection stressors. Development and 
Psychopathology, 21(1), 47–68. https://doi.org/10.1017/S0954579409000042 
 
Stroud, L. R., Salovey, P., & Epel, E. S. (2002). Sex differences in stress responses: 
Social rejection versus achievement stress. Biological Psychiatry, 52(4), 318–327. 
https://doi.org/10.1016/S0006-3223(02)01333-1 
 
Stump, K. N., Ratliff, J. M., Wu, Y. P., & Hawley, P. H. (2009). Theories of social 
competence from the top-down to the bottom-up: A case for considering 
foundational human needs. In J. L. Matson (Ed.), Social behavior and skills in 
children (pp. 23–37). Springer New York.  
 
Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics. Boston: 
Pearson/Allyn & Bacon.  
 
Taylor, S. E., Repetti, R. L., & Seeman, T. (1997). Health psychology: What is an 
unhealthy environment and how does it get under the skin? Annual Review of 
Psychology, 48, 411-447. https://doi.org/10.1146/annurev.psych.48.1.411 
 
Treiber, F. A., Kamarck, T., Schneiderman, N., Sheffield, D., Kapuku, G., & Taylor, T. 
(2003). Cardiovascular reactivity and development of preclinical and clinical 
disease states. Psychosomatic Medicine, 65(1), 46–62. 
 
Uchino, B. N., Cacioppo, J. T., & Kiecolt-Glaser, J. K. (1996). The relationship between 
social support and physiological processes: A review with emphasis on 
underlying mechanisms and implications for health. Psychological Bulletin, 
119(3), 488–531. https://doi.org/10.1037/0033-2909.119.3.488 
 
Vaillancourt, T., Duku, E., Decatanzaro, D., Macmillan, H., Muir, C., & Schmidt, L. A. 
(2008). Variation in hypothalamic–pituitary–adrenal axis activity among bullied 






van Goozen, S. H. M., Matthys, W., Cohen-Kettenis, P. T., Gispen-de Wied, C., Wiegant, 
V. M., & van Engeland, H. (1998). Salivary cortisol and cardiovascular activity 
during stress in oppositional-defiant disorder boys and normal controls. Biological 
Psychiatry, 43(7), 531–539. https://doi.org/10.1016/S0006-3223(97)00253-9 
 
Waas, G. A., & Honer, S. A. (1990). Situational attributions and dispositional inferences: 
The development of peer reputation. Merrill-Palmer Quarterly, 36(2), 239–260. 
 
Williams, K. D., Cheung, C. K. T., & Choi, W. (2000). Cyberostracism: Effects of being 
ignored over the Internet. Journal of Personality and Social Psychology: 
Interpersonal Relations and Group Processes, 79(5), 748–762. 
https://doi.org/10.1037/0022-3514.79.5.748 
 
Zhang, W., & Gao, Y. (2015). Interactive effects of social adversity and respiratory sinus 
arrhythmia activity on reactive and proactive aggression. Psychophysiology, 
52(10), 1343–1350. https://doi.org/10.1111/psyp.12473 
 
 
